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FOREWORD

This report summarizes the resultofhefotasciedwh

the study and investigation of graphic materashnln efre ne

* ~Contract AF3O(602) -3154 for Rome Air DevlpetCmadb

Information Dynamics Corporation.

Information Dynamics Corporation ihspriulryt xrs

its appreciation to -Mr. Gino Frate, RADCPoetEgierNh a

provided most helpful direction and guidanin h efrac fti

study. Information Dynamics Corporation lowse t xrs t

L ~~~appreciation to those manufacturers who s~le ersnaieeup

ments for evaluation and to the many peolewogvoftirimfeey

to permit the establishment of operating bakruddtIo ayo h

equipments, techniques, and approachescosdrdithstuypgam



Key Words: Data Storage Systems; Photo Interprtto;Ara htg
raphy; Data Processing~ Systems

ABSTR~~'m

The purpose of this study was to identifyvros tae fteat
techniques arnd approaches which could be integae top viea ys m
suitable for t,-he storage,, retrieval, arnd handligo ievreyo
graphic materials proposed as a data base for aRcnasac ehia
Squadron.

The study was performed by detailing the dfnto ftepolm
reviewing current practices in organizationsco er dwihgaicmt il;
surveying available equipments having potentialapiain eiwn eh
niques and approaches as revealed in. currentlieau ;tsin rpeet-
tive types of stora 7e equipment; analyzing factr eae oidxn n
organization as they affect material storage;adsnhszn ersn
tative solution for the types and volumes ofgrpi mae al asw d
all with simplicity of design and manual handliga td betvs

The results obtained included rating inforaino ifrn eh
niques of storage; selection of representative qup nt yes laot f
a storage area to accommodate the estimated volm;adslcino
material storage addressing method.
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EVALUATION

1s The Graphic MWteria1s, Handl2ing Study wtus initiatedtospptth
in-the-house program of OSR 40o It has specificaly be ocre
with imroving the technques for manipulating and storigte rpi
materias that are expected to be used in a Reconnaissacoehia
Squ~adron,* Among these materials are maps, charts, photorpi rns
mosaics, =~rlfim d collatera information,*

2 o The OSR 406 program has been involved vit"' exploitin h urn
state-of-wtheait to provide an optimum reconnaissacedaahnlgad
reduction complex* As a consequence., improved devices adtcnqe
have evolved in the process of achieving the program objcie.I
conjunction with these it was realized that further impoeensi
graphic materials han-dlin would fu='ther promote moreefctiestm
performance* Therefore, the Graphic Materials THIadingSuywsndr
taken to provide these improvements*

3. This study ha4s considered in detail the characterisisothRS
operationa environmn - It has provided recolmmendatin8wihndct
by manuial means how the manipulation of graphic materiascnb
facilitated. These re coena ions, involving both equimn n
tech-niques, will be further evaluated by personnel of teOH~O rga
before they are considered for future imlemetaion inaRcnisne
Te clncal Squadron.

4i. Althougrh these reconedaions were dirvected for RTustear
concerned with .many principles and characteristics, whichaecniee



SECTION ONE, INTRODCTO

The purpose of this study was the idenifctoofsaefth-r

techniques which when integrated - with simlityodegnadm ul

handling as principal objectives - would yield l e ftcnqe n ehd

satisfactory for storage, retrieval, and handlin ftewd areyo rpi

materials which constitute the data base anticiptdfraRcnasac

Technical Squadron, These graphic materials ayi ustnefo

single sheet map 57.1/4 x 41 1/2 inches weighin nyone oa912ic

x 500 -foot roll of aerial film weighing some 20 ons hs aeil

vary in estimated total quantity from 150 PI eyst 4 0 el fara

roll rlm, - a nominal six-month accumulationobaiiteptblmtral

gathered at a rate of 300 rolls per day.

The study - conducted within the periodfo ue16 oArl16

was approached by investigations, essentiallyinprleothaculpra

4. 4*



attachment of holding devices or simply folding; how woudtee(aeil

be used and what effect would this have on techniques selce -i..,wa

would the size and composition of a typical user requestbewodthineec

tual content of the material in association with the method fmnaeeto

this ontet bythe users pose any implicit or explicit gideie oh

constitution of the graphic materials store and the techniqemtos

and equipments used within the store?

Current practices were investigated to determinentolthmtod

and techniques currently in use but also to ascertain the jdmnso yia

users -throughout a range of collection sizes and types- eadn

methods and techniques of more recent origin. In assesset f hskn

it is important to recognize that when an organization hasalrecolcin

it has a large standing investment in a given equipment aprahh oc

of existing investment and the familiarity of personnel wihameitn



to gain representative data concerning the storgrtivladhnln

of three broad types of graphic materials cyinrca olds ecagua

solids, and sheet meterials. Roll film collecion ersnaieo

cylindrical solids - which were consideredragdiszefo thsml

vault of a commercial aerial survey company otemliromvuto

large military agency. Book collections -rersnaieorctgur

solids -- which were considered ranged from hnmlctosrain n

experiences of uses (from home-sized library oWdnrszdlbay

and of a library scientist on the staff to observtoscnennjnata

photographic interpretation library of a largenaialgec.Mpolc

tions - representative of sheet material -whc weecnierdrne

in size from the private collections of smallaeilsrycopnsthoh

medium-sized collections of universities and itrainlognztost



The literature search was similarly directed( towadmthd n

techiniques potentially applicable to the three basic classe fgahc aeil

w ithiin the context of the present requirement,

E quipments representative of types deemed potenilyapcbefo

the present application were sought from manufacturers. auatrr

responded with equipments which were applicable to the soaeo yidia

solids, rectangular solids, and sheet materials. 1Additinly w ifrn

types of laboratory test shelving were constructed for speii-et oprn

roll-axis horizontal and roll-axis vertical methods of stoaefraeilrl

film. Each equipment was tested for speed of retrievalanspeofriig

for all allowable types of graphic materials. Observatiosfoprtna

factors -found, in some cases, to be even more significnthnheaulti s

of retrieval and refiling -were made during the warm-UDpro hc a
4U



thin mosaics, sheet 3 of masonite to simulate mutdmsis culoely

and acetate sheets to simulate a large quantity foelyadpoorpi

prints; and, in rectangular solids, a spectrum fgnrllbrr aeil

which included PI keys, PI reference books,reotdcmnsadbud

hard-cover books.

The operational requirements; results ftesrvy fcren rcie

avalable equipments, and current literature; adterslso h cultm

and motion Jtudies were analyzed as a foundatinfrsnhszn noe-l

graphic materials storage, retrieval, and haningsse epnieth

requirements.

The system which has been synthesized ilacmoae10 0

individual items of graphic materials coveringtescru of1)olfimf

2) magnetic tape, 3) r-,.ps, 4) overlays, 5) mosis )poorpi rns



role. physical form of the material editorial class of themt]al atr

of use, and quantity.

The details of the study effort and the consideratinbendtestm

synthesized are reported in the nine section which follo, cvrn prtoa

requirements; study effort methodology; surveys of curretpatceupet

and literature; tests performed; factors relating to the Rcnasac ehia

Squadron environment; factors relating to physical organzto; n h

system synthesized

The recommendations which follow the reporting fcso h eia

bility of a study relating the physical techniques which haebebsalse

for the storage,, retrieval, and handling of graphic rrateiaswtthcoep

and vocabulary structure which will be required for manaeeto h

intellctual content of this store of graphic materials.



SECTIO" TWO. 'DEFINITION OFTEPRBE

.2e.1 SCOPE OF THE STUDY EFFORT

The study investigation was cornf inedtopcbmsaoite

with the storage and retrieval of the graphic mtrasfo ieadt

the physical handling problems associatedwth ismiaino h

graphic materials to the various user workplcstruhotteRcn

naissance Technical Squadron Facility. The tdifothsntbe

concerned with the problems of handling ofthdaabsinusfo

various sources prior to receipt of the data bs tteiptpoesn

room of the physical storage area, nor withthusrmnplivreie

mentsexcept where these might be a factor i h eeto fapriua

storage technique or equipment configurationi h trgeae eomn
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2. 2 RECONNAISSANCE TECHNICAL ENIRNCNA

2.2.1I Phy-sical Characteristicsi

Certain assumptions have been maetjrvd abssuo

which recommendations for physical handlin ehiusadeupet

and storage area can be based, since, at thtieowrinofhsrprt

the final design details for the RTS Facility aentbe seiid ti

anticipated that the final configuration of th0 T aiiywl euti

permanent buildiag having unlimited expansincpblte ntehrzna

direction. It is also understood that the eniromn fteRSFclt

will be completely controlled with respecttoem rauehmityds-

prevention provisions, etc., and that the reomnaishrinedntI

include any special considerations for thepoeto f h eeec
49

materials from adverse environmental condtosrti loasmdta



Table II

RTS WORKPLACES UTILIZING HARD-COPYDAABS

Workplace ______ __________

1.0 Operational controlX

2. Flight planning work stationX

3. Pre-receiptX

4. Flash and immediate stationsX

5.6 Mission review work stationX

6. Detailed work stationX

7. EA R eductionX

8. External intelligence
screening stationX



2.*2.*2 0perational Characteristics

292*2. 1 User Workplaces

Of the 14 assumed workplaces, sia nmes3 ,6 ,1 n

11) are directly concerned with use of the graphcmtras O h eann

eight, three (numbers 2, 5, and 9) are concerne ihmdfiainado

generation of graphic materials, one (number 1 scnendwt prtoa

control of the entire effort, one (number 8) screnthicongmeras

one (number 12) provides support, one (number 3 sdrcl novdi h

control and use of the graphic materials though ti o iec sr n h

last (number 14) is the base of operations foralgrpimteasacvte.

Although each of the groups of workplcspssasmwa ifrn

use profile, for purposes of this study all have be osdrdaiei h

respect that any user may require any kind ofgrpimaealnayvoue

In each case it has been assumed that a requestwudbreivdnthgapc



storage area; all other materials - e. g., books documetrprs as

and overlays - are by nature data base. This assumptolsmnindt

insure clarity of understanding in later paragraphs and oetbiha h

outset that the study of graphic materials has been aproahdb osdrn

the storage, retr ieval, handling, and refifling processasnloustthtf

a computer memory. In the sense of material handling r oepeiey

information handling, there is no differentiation, in afucinlpoeses,

between interpretable material and reference materialbtenitalyrcvd

data base packages and currently received interpretableipt'hr r h

same set of problems to consider as there are in the comue ae-ipt

output; choice of memory location appropriate to size, ntradrqie

speed, of accessibility; random access; storage address oto;an paig

2. 2. 2,2 Data Access Time

Within the limitations of present equipmencofgrtnsi

the lowest data access times possible are desilre-d - to, ettemotdmn



has been given to the material dissemination n erea roesta ae

place outside the hard-copy storage area - aml, ewenth ora

of the storage area and each and every user wrpae

2. 2. 2.3 Satellite Operations,

It has been assumed that preparaino aabs o aelt

facilities -e. g., Mobile Wing ReconnaissaneTcialSudo(MR )

or an Image Interpretation Cell (LHC) is to be4ade ntesm anra

a request for reference material for use at a nfclt oklc.I

is not the intent of the present system design osdrto ocnenisl

with the problems of distribution of referenc aeil o h culst

of the satellite nor to become involved in the aeilhnlnirbesa

the satellite facility. These requests for date aewl ehade ydlvr

of the materials to the shipping department o h T aiiyweennra

"military material shipment procedures will b olwd



2. 2. 3 Physical Characteristics of the Data Base Coleto

The range of sizes and forms of items contaiesihntedt

base collection wan initially established as that of Table2 netgto

of representative items which will be found in a typicaldtbaeclcto

yielded the figures of Table 3. Discussions throughouthireotwlben

terms of these 9 basic types of graphic materials.. In adto otentr

and size of 6xpected items,, an assumed total quantity hsbe nlddi

Table 3. The amounts of roll film are based on an assuei0 ol e a

and the ability to store a total quantity equal to that ofasimotpeodf

input. The library quantities are based upon a represetivnaoalpt-

graphic interpretation reference library. These, andthohevausf

Table 3, have been established in association with RADCntaIlmtn

values but rather as design-center values upon which tobsIhesuyo

graphic materials handling techniques and equipments adteascae

npeliminarys hard-copy storage and. retrieval sy-stem synhss



Table 2

RANGE OF PHYSICAL CHARACTERISISOPOOE

GRAPHIC MATERIALS DATA BASECLETO

HARD-,COPY
MATERIAL ITEM Ice nesNtd

1. Photography 70mVol9x1

(Negatives and Prints)

2. Maps 20x0606

3. Charts 20x0606

4. Overlaps 21x0606

5. Mosaics 1x1 06



Table 3

REPRESENTATIVE PHYSICAL CHARACTISISO
PROPOSED GRAPHIC DATA BASE COLLCTO

ITEM~S APPROXIMAT4IE OA
(I nches UnlesNtd)QATT

lo ROLL FILM4 (CANS)-

5- inch 8-1/2 (D) x5716 ()3,0

9-1/2-inch, 8- 1/8 (D)x9-5/6()180

70-nun 7-3/4 (D) x2151 H .,0

2. MAG3NETIC TAPES 11-1/2 x 17163,0

3. MOSAICS 60 x 61 O15,0

4e OVERLAYS 25 x 22x0Z0 .0

5. MAPS4

Jet Nay. 55 x 3512xI.0
Aero Plan, 46-1l/2 x 31-/ .0

U.S. Global 57-1/4 x 41-/, .0 .

ONC & WAC 57-1/4 x 41,/ .0 8

P1.tage Chr 29wal x% 22x000%.0



SECTION THREE. STUDY EFFORT EHDLG

The study and investigation of graphicmaeilhndngtciqs

and equipments have been conducted generally: codnewt h

approach illustrated in Figure 2. The specifidtie ietnso

these 9 major avenues of consideration:

(1) Development of operational rqiemns

(2) Observations of current practce

(3) Review of off -the-shelf equipmns

(4) Review of technique literature

(5) Technique tests,,

(6) Identification of factors signiiatt hepyia

nature of the materials, thenaueotheqim t3

and the nature of the store,

(7) identification of factors sigifiatt h prtoa
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SECTION FOUR. REVIEW OF CRETTCNQE

4. 1 MINTRODUCTION

Current practices in the physicalhnln fgrpi aeil

* were assessed by contac~ting a wide varitofrpenaivognztos-

military, governmental, and civilian -ec fwihwseggdi

handling one or more types of graphic maeil.Teognztoscn

tacted ranged from large governmental uistruhlreuiest n

public libraries to large civilian aerialphtgaicorrton.Teae

listed in Table 4, with identification of tedt omo neet n r

described in detail in ensuing paragraphs al scntutdt lo

bbth a categorized organizational presentto n ai dniiaino

organizational descriptions in which a giejaafr sdsusd o

convenience, the material is presented i h raiainlarneet



Table 4

INSTALLATIONS REPRESENTATIVE OF CURRETTCIQ S

OrgDataaForn

2. Ary a Srvc

OaniAtrioutua Stbiiato and)

2. CAnmyrMaio ServiceX

244 Bureau of Public RoadsX
3. Coast &Geodetic SurveyX

4. Geological SurveyX

5. Library of CongressX

1. Coro SevceCrprtinX
2. kAmeia GorphclSoit



4. 2 MILITARY INSTALLATIONS

4. 2. 1 Army Electronics Command

The Records Management Section fteU .Am lcrnc

Command, Fort Monmouth, New Jersey, wa'otatd

The Electronics Command has aveylreoum ofABC

and D size drawings to file. There is a signfcnlpc rbe nta

they are limited in the amount of space whihmyb ue o iln hs

drawings.

The Electronics Command is currnl iigths rwnsi

Planfile units made by Art Metal, Inc. Prevost hs hyhdue

flat drawers roughly 2 inches in depth for fIligdaig.Te a

encountered many problems with these. On0ftemjroe a ht

* ~as a rule, the drawers were only half -f illed eas iln rwrcm

pletely made the contents too cumbersome t oe



through; those in the Planfiles remained dry. Anotherfaueo lnie

is that rearrangement or realignment of the files ISqutcovnetsie

they are on casters and heavy equipment is not require omv hm

Since reference to drawings is made in theaculwrsce

an outstanding feature of the units is that the, top of thV ntajaett h

one being used can be used as a work surface area.Thsfauelow

more effici~ent, utilization of space, since the. referenctalspeiuy

required consumed space but did not, simultaneouslyafrstagvoue

Another advantage recounted is that the use fldeshsbe

eliminated for drawing filing. Many problems wereenotrdinaem-

ing to interfile drawings while standing on ladders.ThPanlecnb

reached much more easily than five -drawer, standardfahrzna

drawers in tiers. There is no problem with having toto o ec h

lower sections and havi*ng to use ladders to reach the hge etos il



Within the file drawers, maps are fIle ihnjceso odr

for purposes of protection, Approximately 50C asaefldprjce n

five jackets are filed within a drawer. Eacn-1 fIlecs a iedae

files; each drawer is approximately two incheshg.Tecestmels

are piled six or seven sections high because ofsaersritosich

library. Ladders must be used to reach mapsin h o w etos ag

maps are folded down to fit the one standard drwrcie

Some atlases are filed in the AMS Ibrr.Teeaefldfa

on roller shelves in a special atlas case.

In fulfilling its particular mission,thtosupynmasote

DOD, AMS f inds that this particular use of flatfl;rwrpu uce

card map classification system, permits it to edmp oit aiu sr

fairly rapidly. However, it was mentioned tht0ic M a uhahg

investment in flat drawer filing, it would beveyuco miafrthmo



Approximately 26, 000 different items, each tmvrigi

quantity from 500 to 10, 000, are stored in this warehos.Teei

large turnover of all materials. No one item remainsithwaeoe

for any significant period of time.

Items are stored only in bulk form and itemsaent sal

distributed on a rush basis. Ordinarily, there is suffcnteatieo

permit all distribution within the normal working day.Frlftruk

are used to remove the palletized quantities of mapsanchrsfo te

open shelf compartments and to deliver these to the sipigon.Th

shelves are approximately 12 feet high.

For bulk storage, receipt, and distribution fLreqatte

of maps and charts, a warehouse of this configuratioas ugda ut

able as any for this kind of map storage.



4.3 GOVERNMENTAL INSTALLATIONS,

4. 3. 1 Agricultural Stabilization and ConserioSevc

The Chief of the Photo Section of the Arclua tblzto

* ~and Conservation Service in Asheville.,, North Carlnwscnatd

ASCS is responsible for furnishing enlreetst h Dprmn

of Agriculture for use in accurate determinationo ceg altet.I

this capacity, they store large amounts of roll a~a imadlreset

of film. The Department of Agriculture does notrqieimdaedlvr

of enlargements for film copies from ASCS.

ASCS has a store -roan of approximatey1,00rll f912ic

aerial film. The collection of aerial film is incraettert f50t

800 rolls per year. In addition to the aerial rol( im hyhaeacleto

of approximately 15, 000 sheets of 20 x 244inch poorpi im hs r

* the negatives for the photo indexes.
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It will also be noted that a railing has been buitaonthtpedefte

shelves and a roller ladder is used to obtain fil rmteuprscin

* ~~~~The 20 x 24 inch sheet film is filedinratpernvleswh

5 or 6 sheets of film per envelope. Five or sienlosarpacdn

flat, horizontal drawers which are approximatl2inhsdead26x3

inches in cross section.

Although some photo mosaics are maebnSS h oac

themselves are no)t filed, as a general rule.,nms ass otc

negative film is made of the mosaic and the filitefssord-oavd

the problems customarily encountered in storaendhdlgofmsis

The few mosaics which ASCS has, probably notmr4hn5,aesoe

* ~in the flat, two-inch high drawers -wwith approiaey oro iv oac

* per drawer.

Before moving to their Asheville locion SShdbe oae



Similarly, in the case of sheet film, the resos ie hc

are compatible with their operation allow the use ofenloewihnda r.

4. 3.2 Bureau of Public Roads,

The Map Curator of the Map Division of theUf.Bra fPbi

Roads in Washington, D. C., was contacted.

The Map Division has the resplonsibility of ohsorn n

distributing certain quantities of all maps which are peae yteUS

Geological Survey, They store state and county highwa lnigsre

maps, state and county survey maps, state and countytafcmpct

maps, and U. S. Geological Survey planimetric map.ThMaLbry

serves as both a distribution office for maps and a refrnelbrr.Mp

must be distributed on a regular basis to various state.TeLbayde

not require immediate access to any map or maps., prxiaey15pol

per day might visit this map library but they usuallydontem dimdae



locations within a drawer, unless the size of tempi nw eoead

They are not particularly satisfied with havingt odtemasbthv

problem in that there is a large investment in rwr:fagvnsz n

a limited amount of space,

It was mentioned that if it were niecesr ofl mn ifrn

size maps together and folding was to be avoiddadsac a o apo-

lem that hanging maps might be a solution tothspolm Hwera

adequate test of this method has not been perfomd

4. 3. 3 Coast and Geodetic Survey

The Chief of the Chart Distribution fieo h .S osin

Geodetic Survey in Washington, D. C., was cnatd

The Coast and Geodetic Survey prodcscat wihaeue

for navigational and aircraft aids. They are cntnl ntepoeso

revising various charts - some as frequentlyaevrforw ks-om



Geodetic charts (of which 500 to 8, 000 copie4 of eachcatrevalb)

and a thousand different air charts,

These items are stored on open shelves whsAet adwdhi

specifically made for a given size chart. These shelearrogysi

inches apart and hold anywhere from 500 to 1, 000 chat oasef ic

the Chart ]Distribution Ofice ships charts in bulk and snervsoso

given chart are always of the same size; they are alethaefxdilnj

space made fairly accurately to the size of the chart.

The hydrographic and topographic survey cat r trdi

vault area. This vault contains racks roughly 12 feeighadcnan

approximately 10, 000 topographic and 9, 000 hydrogricsresht.

These are the original charts on which all data is plotdadfmwhc

cartographers make drawings, plates, etc. Since thsVr neo--id

they are mounted on linen. They contain survey data ntefr fsudn



usually used for protection purposes only andpraetyketo h o

of the pile of charts. The surfaces of the chathmevsd o aea

opportunity to get dirty, only the edges. Som hrsae etfle

usually the aeronau~tical routing charts. TheeaekpIole namne

similar to road maps. They are stored and itiue n ude om

4. 3. 4 Geological Surve

The Map Distribution Officer at theU,.Gooia uvyi

Washington, D. C.,. was contacted.

The Distribution Branch is responsbefrdstiuigmp

published by the U. S. Geological Survey., hs asaeo he ifrn

sizes -. 21 x 27, 21 x 17, and 22 x 32awinches.Temp r soe yae

covered on open shelves. Since dust is a prolmih o n su'da

* dust cover.

As a rule, there are 400 copies ofch a eta okn



Speed of response within the Chart Distrlbtonrchint

critical,

4. 3. 5 Libra of Congress

The Map Division of the Library of Congresi ahngoD .

was contacted.

The Map Division is responsible for filin l mpwhte

recent or ancient, having to do with the history of thUntdSae.A

such, it has many maps which go back to the 15th cenuy(he r o

concerned with rapid retrieval of maps. Rather theyaecnendmsl

m .tth an archival storage of historical maps.

The maps are usually no larger than 30 x-0ice.mfmp r

larger than this, they are folded down to 30 x 4O-insiz.Almpar

filed in flat, horizontal drawers which are approximaey2icerih

Each draw.-r holds no more than 50 maps. Since theei paepolm



4.4 CIVILIAN INSTALLATIONS

4. 4.1 Aero Service Corporationj

The Chief of the Photo Lboratory fArZevc oprto

in Philadelphia, Pennsylvania, was contacted

Aero Service is one of the largetommrilarilsre

organizations in the United States and, as suchsterspniiiyo

filing large quantities of 9-1/ 24-nch aerial rol( im he iladmsis

Their roll film vault contais approximately 3,00rlso /2nhb

2OO0mfoot aerial film. This quantity increasesathrteoapoxmel

1, 000 rolls per year.

Roll film is stored on open steel ghligwihi prxmtl

12 feet high. The film is stored with roll axishrzna nieo oe.'

Each box is approximately 6 incheF;s square anc0icecde.Te r

* ~placed on the shelves one deep. The reason bxsaeue st rvn



Because of the problems associated withthisorgtwa

felt that, if at all possible, mosaics should be compltlflmntd n

1: 1 film negatives should be made and stored. Thefimcudtebesd

for making various sized enlargements and film wouli rsn eso

problem for storage than would the mosaic itself.

4. 4. 2 American Geographical Societ

The Map Curator Emeritus for the AmericnGorpiaScet

in New York, New York,, was contacted.,

The American Geographical Society has appoiaey30 0

maps. Their collection is growing at the rate of apprxmtl 1,00mp

per year.

Two types of units are used for map storag.Temaoiyi

stored in cases which are similar to sliding drawersecp o tefc ht

when the shelf supporting the case is pulled out, thefrnoftecedop



drawer files and because the Planfile holds maps ne opeso

(established by spring compression), consideredtbeaetrwytofl

maps than drawer or shelf filing without pressure

In addition to maps, the AGS has a lareclctoofaas,

some very old. Since standing these atlases uprih nsevswudhv

a tendency to break the bindings, they, too, are ie nrle hl nt

similar to the drop front units used for map storae

4. 4~. 3 Chicago Aerial Surve Co.

'The Film Curator of the Chicago Aeria uvyC'nCiao

llinois, was contacted.

Chicago Aerial Survey has a collectiono prxmaey80cn

of 9 -1/ 2 -inch aerial fil m stor ed with the roll axivetcloopnselhle,

* two cans deep. The cans receive a standard laeUiigjbnmejbtte

date photographed, time, strip, negative numberadfihtsae ae



Ordinary maps, e. g., Geological Survey qudageresod

in standard file configuration,

The collection is manageable in size and doe o aehg-pe

.retrieval requirements.

4. 4. Clark Univerit

The Map Curator of the Graduate School of egahyo lr

Uniiversity in Worcester, Massachusetts, was contactd

The map collection contains approximately5000mpsovayn

sizes. The maps are filed in flat drawers only. Thes r 4v-dae

sections which are placed three sections high to affordesicest h

top drawers and, at the samte time, provide working srae hnmp

are pulled out of the drawers. Small and large mapsarinriedndn

attempt 'is made to keep the leading edges of all maps oadtefoto

the drawer so that the small maps will, not become loscihnth rwr



4. 4. 5 Harvard Universit

The Custodian of the Windsor Memoraca om iee

* Library, Harvard University, in Cambridge, Mascuetwscnatd

The coll1'.ction in this library containaprxmtl5000mps

The maps are filed flat in horizontal drawersornopnsev.Initr

system the maps are placed within 20 x 30 -inchflesfiettwnyiv

maps per folder, and an average of five folders e hl.Sneteoe

shelves and drawers are on one size only, allmaslrethnhimutb

folded down to meet these size limitations.

Speed or response is not an essentialrqieeto;hsmplbay

The maps constitute more of an archival, historclcletoadpol ih

ing to ohtai n copies of maps do not usually requr hminahry

Although this library recognizes thatteeaetcnqeEn

equipment which would permit it to protect itsmasanpoibyrtev



Ia the vault, films are stored on, Art MetalInopnflshvig

spacers being placed between adjacent cans to preventrlig h asue

are of such design so that the covers will not fall off.I a enindta

if the film was stored inside boxes considerably moresaewud erqie

for the film storage. The method used is filing cans n epwihterl

axis horizontal. Spacers are placed approximately eeysxice oi

zontally, and the shelves are spaced approximately eeysxice etcly

The shelves themselves are roughly ten feet high.

Previously, cans had been stored with the rl xsvria n

had been filed two or three deep.. The retrieval of caswsvrcopite

using this method because frequently the required canwsintebcko-h

second row, and this required moving cans out of the a n oligte

while getting the proper can. In addition, they mentindtaitwsmpsbl

to see whether a can in the second or third row was u ffiejs b okn



In addition to roll film, LKB has ew huadset fngtv

film in two sizes: 20 x 24-inches and 40 x 44ce.Teeflsaemd

from mosaics and are stored instead of themsis hy aefudta

mosaic filing presents such a problem t'iat i smc ipe omk :

film copy of the mosaic after it has been prouetiaetefladt

destroy the original mosaic. The mosaic neaie r ie i lthrzna

drawers, each drawer holding 40 to 50 negatvs h eaie r ie

within envelopes within the drawer, each eneoectaigaprxmel

10 negatives.

4e 4.97 Mark Hurd Aerial Surveys,- Inc.

The Administrative Manager forthMakHrAeilSvys

Inc., in Minneapolis, Minnesota, was contatd

* ~~~Mark Hurd has a collection of aproxmtl ,00ri~o ~/

inc-h ae-rial roll film stonred with the- roll ais oiotlo pnselsev



The Metropolitan Museum of Art has a lagIolcio fpoo

graphs. These are divided into two parts: 1) colorpoorpschc r

mounted on cardboard and which, in thickness andovraldmnin

approximate an average mosaic, and 2) black andwhtpoogaswic

are mounted on thin cardboard.

There are approximately 6, 300 color prins tpeette r

filed in racks approximately 6 feet high. The rack sboe hrznal

into two sections: one, 2-1/2 feet high; the other, 312fe ih hr

are one -quarter- nch plywood vertical spacers apprimtlevyegh

inches. Color prints are slid into these open raclksbsie Thlagt

color print is mounted on cardboard which is 30 x 4 .2 nhs w

problems are presently associated with these racks n s ut heohri

curl. In order to view any one print, it is necessa-ry opl l rnsi

Arup decisiorm n has receh inl enmd og oteAtMtr n.



Black and white prints are mounted onti0ador n l r

approximately 11 x 14-inches. There are approimaey25 0 lc n

white prints filed in open racks. At present itisncsaytpulotn

entire group of prints in order to view any one, nte rbe rsnl

encountered is they are stored in two banks, the pnrcsben 2ice

deep and 14 inches high. This means that when rqiigpit ntebc

row it is frequently necessary to pull out an entiefotgupn.nadto,

there is a problem with dust.

They have recently decided to purchasesadr iedaeswt

a drop front to them. They f eel that these f ile drwr ilgiete ih

compression of all items within the drawers as wl sacranbosn

ability when the drawer is opened and the prints r emitdt fnot

* Since there is very little activity in this collectioi:h sneo e

acquiisaitions eacrh di r.naer, whesinncke od, wll notodnrl eur e



The National Geographic Society has approxritl 8,00t

100,0 000 maps in their map library. In addition to masthyavafe

hundred sheets of color separation negative film from hc hrut-ooe

maps are produced,

The National Geographic has recently moveitonwqaerad

furnished their map library with Art Metal, Inc., PaIleuisfrbt a

storage and negative film storage. It was mentionedththeeadbnagrt

amount of skepticism concerning the value of Palnfile ntsncfrmn

years, the National Geographic had used flat horizonta rwr.Te ad

however, that they were most pleased over the fact ththeePaiesav

a great deal of space over the flat file drawers and,inadtohefndt

easier to retrieve and refile maps in them. Anotherfetrthtptiual

pleased them is that since they file different sized map ntesm oain

small maps, when interfiled, with large maps in the PInie av eso



The Daily News has in its active phtgahflIprxmtl

3, 000, 000 photographs pertaining to 1, 000,00difrnsujc.

Normal four-drawer files. are used osoeteepoorps

No special consideration is given to the photorpsllhuhi a etoe

that, unless the follower block on the four-drae ie stgtycmrse

up against the photographs, they do have a tednytcul

4. 4e.11 New York Public Librar

The Chief of the Map Division of thIe okPblcLbayi

New York, New York, was contacted,,

The New York Public Library has apoiaey30.0 he

maps in their collection. Approximately 10,00polcmeitthMa

Division requesting ,maps each year.

Maps are filed within jackets in fla] rwr.Ppr sue sa-
fto% ow&aft -,& ftm4rftto-& ftf



The Photo Library contains approximately ,0030 -/ 1ic

photographs. Every photograph printed in the Times sfldi h ht

Library as a glossy print,

Five-drawer standard office files are used oihspoorp

f iling. The amount of time it takes to retrieve a givephtgahfo te

file is not of particular importance in this colle.-Aion. o hi eea

purposes, the five -drawer files appear to be quite sa-1 atoy ltog

it was mentioned that photographs,, if not packed tighty ohveatnec

to curl.

4. 4. 13 Tri-State Transp~ortation Committee

The Tri-State Transportation Committee inNwYrj e ok

was contacted,

Tn- State is an organization formed by New ok e esy

and Connecticut which is concerned with future tranrtainneso



the Planfiles, were superior for odd-sized matra n htteewsmc

less of a tendency to lose small sheets which ih]eitrie mn

large sheets- than there would be in a horizontldae.Teilofl

that the Planfiles save corr-aAderable space ove h oiota rwr n

that they are much more accessible than are oiotldaes

4. 4. 14 United Engineering ad Foundr

The Chief Engineer of United EngineigadFudyi

Pittsburgh, Pennsylvania,, was contacted.

United Engineering and Foundry -ussAtMalIn.Pafis

exclusively for their drawing files. They begnti(rgami 98we

they started out with two. Previous to that,thyadadoronldaw s

which were made out of wood and had found:mn ifcliswt hm

particular problem was misfiling when the draeswr ie ihrta

five feet. Their Planfiles hold an average of3c0 rcng ah n h



4. 4. 15 United Nations

'A--7he Chief of the Map Library Section, DaglamrkodLbay

United tions, in New York, New York, was contactd

The Map Library, which is relatively newcnasaprxmtl

70, 000 maps. The objective of the Mlap Library is tobaletprvda

picture of any part of the world which may be requirebym brsoth

Secretariat.

The maps are contained in Hamilton Manufatrn o rwr

piled approximately chest high.

Roughly 300 drawers are used for map stoae ortems

part, these flat drawers have been satisfactory. Howvr(hrehsbe

a small problem in that there is a tendency for the smlecas.obcm

lost among the larger ones. For the particular missoofteUN.Lbay

the Hamilton Manufacturing Co. drawers appear to bemsIaisatr..



0F

would allow for more rapid retrieval of drawingsta ol tehrzna

flat drawers which were previously used. They ea hnig otePafl

system and by 1959 had discarded their last hoiznadr er

The fiat drawers previously used had be ie orscin ih

It has been their experience that despite the facthatiswsarlivy

manageable height for the top drawer, the Planfieaedceae erea

time by a factor of three. This has held up conssetyoe heyasadte

have constantly f ound that it is f ar more rapid tortivI raigfo h

Planifile that it ever was with the horizontal drawes

In addition, this particular organizatio utjsiyalepniue

by showing cost reductions. It was found that thePaflsy esno h

fact that they occupi.Led less space and that theyalo mreapdetivl

* ~would justify their initial purchase. In actual pratcte aebe on

to be economical to maintain and simple to work ih



4.5 SUMMARY

The consensus of users contacted in their reconsth aiu

types of equipments and the type of material to be sto, rtivd n

refiled is summarized in the following paraigraphs,

C 4 5.a 1 R oll F ilm

Open steel shelving is the most generallyusdtpoftrae

Experience has shown that storage with the roll axis hrzna sspro

to storage with the roll axis vertical in two important epcs )teei

individual-Item,, or unit-record,, access without the neest:o odn

the forward one (or two) film cans whie retrieving thescn'(rtid

row can, and 2) the presence or absence of a given:rl imcnmyb

visually established without physical1 movement of anrolfmcas Thr

appears to be some concern over the popping off of catosndnymhd

to be recommended should take this into account.



40 5.*.3 Sheet Film

Sheet film of size equal to or lesstan812x1ichss

stored in standard file cabinets. Sheet filmo agrsz s ie nete

flat, horizontal drawer units or in Planfile untderndonhebssf

whatever type of storage the given organizatio suigfo t as

4. 5.4 Mosaics

Mosaics are filed in two basic mannr:1tnsadr lt

horizontal drawer units, and 2) in constructed"a"srcueodn

small groups of mosaics, without compressionlihna niiulcm

partment of the structure. The most significatpolmmntoe sta

of curl. Difficulties of( both curl and featheredegiighv otiue

to the ,establishment of the policy - which exissi eea raiain

of making contact (or reduced) negatives oftemsianofdcrig e

mosaic,



SECTION FIVE. REVIEW OF EQUIMN

In determining the types o f off -the -shelf equipetwihcudb

used for handling the various types and sizes of graic aeili a

necessary first to categorize available equipments adte esr h

applicability of equipments of a given category to thesoaeo]apriua

type of hard-copy. Table 5 lists the categories intowihbscfln

equipments were broken; Table 6 lists the categoriesit hc eae

support equipment was broken.

5. 1 SOURCES

Several reference sources were used to idenifymnfcueso

equipments f'alling within the categories selected (TbeC n ,pe

'viously). A broad survey was made to insure generlaressoal

off -the -shelf types of equipments and of the implicatoso heetpst

handling techniques and to the complexion of the ovealsytmosorg



Table 5

FILING EQUIPMENT CATGRE

2. Hanging Drawing Files

3. Horizontal Drawer Files &CarCaieFis

4. Mobile Files

5. Negative Files

6. Open Shelf Files

7. Reel Files

8. Rolled Drawing Files

9. Roll1er Shelf Files

10. Shelf and Bin Files

11. Tray Files

0 12. Vertical Drawer Files & CardCaieFls

13. Vertical Hardboard Files



Table 6

SUPPORT EQUIPMENT CATEGORIE

10 Benches

2.a Binders (Ring and Post) and Folders

3. Book Stands and Book Cases

4.v Boxes

5.w Cabinets

6. Clip Boards

7. Cutters, Punches, and Scissors

8. Data Processing Supplies

9.s Desks

10.0 Easels

1.1. Expanding Files

12.e File Guides, Indexes, and Folders

13.o Industrial Trucks

14. Labels, Tags, and Tabs

15. Ladders

16. Laminators

17. Light Boxes, Tables, and Vacuum Frame

18. Litst finders

21.a% Rtar InndexesaJf



given in Appendix II in I hree forms: (1) an alpaeia ito l au

facturers, (2) a listing of manufacturers for ec yeo iigeupet

and (3) a listing of manufacturers for each typ fspoteupet

5. 1. 1 Thomas Register

The Thomas Register of AmericanM ufcresisedb

the Thomas Publishing Company, 461 Eighth]vne e ok1

New York, is a classified reference book whihlssmnytosnso

manufacturers both by the products which theiauatr adb opn

name. For purposes of this graphic materiashnlgstdheceors

having to do generally with filing equipmentweeteosued

One hundred and fifteen manufacturreelse ne h

category' "Files: letter, office, etc. ". Ninet-ee aufcueswr

listed under the category "Cabinets and case:fln" Fotthema-

facturers were listed under the category BEprn iigcbnt



5.1L.3 REPRODUCTION METHODS Magazine

REPRODUCTION METHODS Magazine is isudmnhyb

Gellert-Wolfman Publishing Corporation, 33 West 60t1 tet e ok

N. Y. All issues for the past year were carefully rea odtrmn hte

any equipment advertised or mentioned in newoprodut ntcswudb

applicable to the RTS project.

5. 1. 4 SYSTEMS Magazine

SYSTEMS Magazine is issued bi-monthly byUieIBsns

Publications, 200 Madison Avenue, New York, N. Y.Alisefoth

past year were reviewed to determine whether any eqimnetradr

tised or mentioned in the new-products sections,, woudbcplcbet h

RTS facility.



SECTION SIX, REVIEW OF THE.LTRTR

6. 1 REPORTS PERTAINING TO E.QUIPMEN

* ~~Reports and other information were recevdfo hs auatrr

identified and queried according to the patternofeip ntcegrzin

given previously in Section Five. The literaturercie a aeoie

by subject (i. e., equipment categories of Table] n ,peiosypeetd

rather than by manufacturer. Thus, if one manfcuermd qupeti

two different categories -e. g., vertical drawemie n oiotldae

files - the pages pertaining to vertical drawer ilswudbpacdith

vertical subject section, those relating to horizotldae ie ntehn

zontal subject section. In this way, it was possbet bidafleta a

completely subject -oriented. This type of file arneetalwdmtoia

evaluation of the applicability of a given type offlnco adln)i l t

vriedA forms to-hereqieet ofC thsstd.1aheha4heatentieo



maps, charts, overlays, mosaics, photographic printsi agtfles

PI keys, and general library materials. The kinds of orelsdwr

divided into two main categories,, The first, a RefereneBbiorpy

contains lists of articles published in various periodias4h eod

an Additional Bibliography, consists of the actual card aao ie ne

various subject headings to be found in some of the largrlbais

Three major periodical listings were thoroughly erhdtieemn

whether articles of interest to the graphic materials hadigsorgIrbe

were in existence. These three listings were: (1) Librrtoral ulse

by the H. W. Wilson Company, which li-sts articles puishdiirr

per.iodicals; (2) Reader's Guide to Periodical Literaturihc issatce

published in general periodicals; and (3) the BusinessPeidclInxwhh

lists articles published in trade magazines. These threpbiatoswr

searched for articles published within the last 20 yearsi:h picp



Table 7

PRINCIPAL SEARCH CATGRE

1.0 Aerial Photography

2.* Aerial Reconnaissance

3. Aerial Surveying

4. Display

5. Documentation

6.w Files & Filing

7. Graphic Materials Handling

8. Handling

9. Human Engineering

10.s Indexing

110 Information Storage and Retrieva ytm

12.e Intelligence

13.w Interpretation

14.* Mane-Machine

15. Map Storage and Classification

16.* Mapping

17. Mo4:.terials Handling

18. Military Intelligence



Table 7 (Cot Id)

PRINCIPAL SEARCH CATEGORIE

319 Photography, Aerial

32. Photograirtunetry

33.s Picture collections

34. Prograninting

35.s Recognition

36.o Reconnaissance
37. Stereo

38.w Surveying, Aerial

39.o Surveying, Photographic

40. Symposia

41. Target Identification

42.o Target Recognition

43. Time Study

44. Work Measurement



In addition to the periodical listings, the cardcatlg frpeettv

libraries were searched within the same categois(al )adwr

similarly grouped. Library catalogs examinedicue hs fMTh

New York Public Library, and the U. S. DefeneDcmnato etr

Hanscom Field Office.

The master card file so created is given nApni I ne hs

same main headings. Selections were madefrmtilstoreauin

of applicability of given techniques and approahsttistuy



SECTION SEVEN. TECHNIQUE TESTING& EAUTO

7. 1 EXPERIMENT DESIGN

The general approach to experiment design hsbe lutae

implicitly in Figure 2, presented previously. In thedsg fata et

it has been intended to take the results of observatinocurtpatce

the search of off -the-shelf equipment types,, and thetcnqeiadapoce

revealed in the literature; to project these against cnurn osdrto

of operational factors (those factors influencing selcinophsaladig

techniques suitable for storage, retrieval, handling, n eiigo rpi

materials in the environment of a ReconnaissanceTchiaSqdrnad

physical factors (those factors influencing organizato ftepyia

store); to develop evaluation criteria reflecting thes nlecigfcos

and to develop test procedures allowing application fteslcexvla

tion criteria to equipment types and techniques whic a rctcbyb



7e.2 EVALUATION CRITERIA

Factors which influence the choice of eqimn4o heRcnasac

Technical Squadron facility were listed in order egtngfco a

assigned to each criterion in relative order ofimotne Thswsde

because some of the factors were more significnfothpaiulrpp-

cation at the Reconnaissance Technical Squadronfclt hnwr tes

For example, a file unit which was rated highinpedortivaadr-

filing would carry more weight than a file unit wihrtdhg naeut

labeling surfaces.

The equipment rating criteria at'e giveniasmarlstgwh

associated weighting factors, in Table S.

A point score was developed for each eupetb umn, o

each criterion, the product of the weighting facoanthrnkrdrf

the particular equipment within the particular ciei.Tbe9 oyo



Table 8

EQUIPMENT EVALUATION CRITERIA AND WEIGTN ATR

Cr iter ion Fco

1. Special Storage Configurations6

2. Retrieval and Ref iling Speed5

3. "Wear and Tear"l on Materials4

40 "Off-the-Shelf" Availability4

5.a Operational-Considerations3

6.e Size and Form Versatility3

7. material Conversion Requirements3

8. Independent Accessibility3

9. Unit Capacity2

10. Unit-wRecord Access2

110 Retrieval and Refiling Ease2
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number, 1, does not appear. This case is also illustrtdi Tbe9

Each of the selected criteria is discussed below

7.2. 1 Special Storage Considerations

This was given a weighting factor of 6. itwafeththn

necessary for specific kinds of graphic materials, thimghwelbte

most important consideration, even more importantthnherrivlo

refiling speed. Photographs, for example, should be(edudr opeso

to prevent their natural tendency to curl. If equipmentddntd hs

although all other factors might be favorable, a curledpoorpqhc

presented problems in the user workplace would rende h qipetls

desirable. When, however, it was not necessary for temtra en

tested to have these special considerations, all pieces feupetwr

given the same rank order, and thus generated equal rtn rdcs

7.2. 2 Retrieval and Refiling Speed



equipment which might have a tendency to rip rt ermaswudb

rated lower than equipment which did not harmmpital

7. 2.6 4 "tOff -the mShelft'Availability

This was assigned a weighting factro4.Iwafeththn

a particular piece of equipment was readilyaviblfrma anacue

as a standard item and other pieces of equipmett adeagvnsz

material could only be ordered on a specialbaitetmwhcws

available without special consideration shouldbgiethhgeran

order value.

7. 2. 5 Operational Considerations

This criterion was assigned a weighigfco f3 hsfco

includes consideration of safety, anthropomeiconieaosndthr

related to operator -equipment aspects. It wavetta trg qimn

sQhould be sucnh son that a griven operator retrieigrahcmtilsfo



materials, such as 70-mm and 9 1/2-inch aerial photgahccasiihu

substantially converting the equipment. In addition, i a etta h

equipment should lend itself easily to storing differet szso te id

of materials such as maps which might be interfiled, lhuhbigo

slightly different sizes, etc. Further, it was felt thtagvnpeeo

equipment should lend itself to the storage of more ta n yeo rpi

materials; e.g., a piece of equipment which could onyflcaswudb

rated lower than a piece of equipment which might fil asadmsis

7.2. 7 Material Conversion Requirements

Minimum material conversion requirement a ie

weighting factor of 3. It was felt that any equipmentwihrqrean

conversion operation on the items being stored wouldb'ae lwrta

any equipment which does not. This meant that a pieeo:qimn hc

requires, holes to be punched in an object covers to(epae vra bet



7.* 2.9 9 Unit- Capacity

Unit capacity per equipment type was ie egtn atro

2. The type of equipment which can hold more fagvntyeo rpi

materials for a given amount of floor space thanacmeiietp feup

ment is given a higher rating. If, for exampleoeui euie q t

of floor space to hold .2, 000 items and another ui eurd8s.f.o

floor space to hold 2, 000 items, higher rating wudb ie oteui

which required 5 sq. ft.

7. 2. 10 Unit-Record Access

This was given a weighting factor of-. I a etta tsol

be relatively simple to remove either one item r a niegopotm

without special considerations. Equipment whihpritdrmv]o

single items easily was rated higher than equipmn whcIeuie h

unfastening of special devices to remove items rmabudgop



7.2. 1.2 Adequate Labeling Surface

This was given a weighting factor of 2., Itwsfl1htaleup

ment should have enough labeling surface to permitwhtvridxnad

addressing information which might be required.

7. 2. 13 Simultaneous Access

Simultaneous access possibilitles were givnawihngfco

of 2. It was felt that the equipment should be such thIt olepsil

for two people to retrieve items from the same piece feupeta h

same time.

7. 2. 14 Item Identification Without Removal from Fl

This was given a weighting factor of 1. Itwsfl1ha tsol

not be required to pull out an entire group of material eoepstvl

identifying the single item required.

7. 2. 15 File Rearrangement Ease



7. 3 TEST PROCEDURES

Certain of the evaluation criteria of thepcdigstoncudb

measured by data received from manufacturers-eg valblt n

-weight. Others might best be measured by test ~. peso erea

and refiling and operational considerations. Acodnlj rcdrswr

established for those criteria which were to bertdoIh ai fts

and observation. These are described below, aogwt dniyn no

tations of criteria for which no tests were perfomd

7. 3. 1 Special Storage Considerations

These considerations were measuredaih euto bevto

based on knowledge gained of problems attendatothsorgoranlg

of a particular type of graphic material -e.1gtecr fpoorpi

prints or of mosacis.

7.93. 2 Speed of Retrieval for an Individual Ie



(6) Simul1taneous Access

(7) Item Identification Without Remoa

from the File

Prior to the actual time trials, each equipment was prtdb esne

assigned to th~e test program to insure familiaritywihteviospraon

and manipulations required and, thus, to eliminate erigtm safco

to be considered in the analysis of the test results.

Each of the equipment configurations seletdwstetdt'e

termine the amount of time necessary for a singleoprtroreivea

indiv-idual item from the material collection. Theteinprcdeaa

sheets, and evaluation of the test results were basedo tnadtm n

motion study practices. Ten tests of each file condiinwr u ntal

and the test results were analyzed to determine ifanditolnubrf

ob% a sern+a t2ior ^s ol begi"A rqire "d to 4-r attai% vna + 10 prcso and aw5%cni
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type. The number of the item to be selected from a gvncleto a

varied to approximate the normal distribution characteitc xetdi

actual use. The variation for the two larger size collcinsi.nictdi

Table 11.0

The location of the collection within thestrgcofuain

was established in accordance with normally expected itiuincaatr

istics. The unit collection size was experimentallydermndpnig

upon manufacturer' s specifications and test observatios

7. 3. 2. 2 Misfiled Condition

Sample tests of this type were run to detrietegnrlipc

of misfiling,, These tests were based on the retrievalo inl tm ie u

of normal numerical sequence in a collection of 50 or:0 tm ftesm

type. The misfiled item was randomly located within :0iersfo h

normal filing location.



Table 11.

ITEM NUM4BER DISTRIBUTIO O ET

50-Unit 10Ui

Colecion jio

511

10,2

22 4

24 4

26 5

28 5

30 6

40 8

45 9



7. 3. 3 Speed of Ref ilin for an Individual Item

Based on the conditions set up in the preceingprgah ct

were conducted to determine the amount of time for asnl prtrt

refile correctly ite~ms, previously retrieved. The testn a asdo h

follow ing condition:0

(1) Normal Condition

These tests were based on the corrc eiigo

single item in the collection under omlcniin

described in paragraph 7. 3. 2. 1.

7. 3.4 "Wear and Tear" on Materials

Throughout the testing careful considerationwsgvnt n

indication of damage to the data collection in the normloeainfth

storage equipment. Comments were.% noted on individults hes

7. 3. 5 "Off -the -Shelf" Availabilit



0I

retrieval and refiling time tests. Safety weaknseadhzrou

conditions Were probed during learning timies addrn culoeain

Human factors considerations were qualitativel salse b oig4n

need for excessive operator mr-nipulation or forpyialleadn

manipulation ~-e.g., too long to reach. Any rqieetfradtoa

eqgupment -e. g., tables, chairs, stepstools eesr o rproea

tion was also noted.

7. 3. 7 Size and Form Versatilt

This was established on the basis of iesoa n omcm

patibility considerations, with qualitative obserainlasesetwe

the preceding compatibility considerations weremt

7.3. 8 Material Conversion Requirements

These were established on the basisotauatrrseiiain

and observation.



7. 3 11 Unit-Record Access

This was established on the basis of qualiaietetn!n

ohs ervation,

7. 3. 12 Retrieval and Refiling Ease

This was established on the basis of observtosmd lrn

the retrieval and refiling time tests. It also includedosraino n

restrictions on the interfiling of odd sizes of materilwthnhesm

editorial series.

7. 3. 13 Adequate Labeling Surfaces

Throughout the retrieval and refiling testsi aeu ulttv n

observational evaluation of the configuration of theeqimnwamdet

insure that adequate labeling and indexing surfaces wr rvdd

7. 3. 14' Simultaneous ACcess Capabilities

During the retrieval and refiling tests, aqultivteteaaio



7. 4 TEST MATERIALS

A variety of graphic materials was otaie oafr ersna

tive materials suitable for the tests and observain hc a enpand

The test material inventory is given in Table12Itwlbenedhaacul

real-life graphic materials were used in the maoiyonh ae.I

those cases which were simulated, the acetate hesue osmlt

overlays were of the same type one would use,buhanobenikdte

simulated mosaics were pieces of masonite or ador ihujh one

photographic print segments; and the photograpiprnsintelgeqaiy

case, weresimulated by cardboard.



Table 12

TEST MATERIAL INVENTORY

Material Type arnd SizeMaeilNtr

(Inches unless nioted) Quantity Ata iuae

1. ROLL FILM (CANS)

53X
9-1/2 12X

70 ma3x

2. MAGNETIC TAPE 0

3. 14.APS

27 x 22 100X
55-1l/2 x 35 1X
57 x 41"1/2 6X
29 x 22 34X
34 x 23m*3/4 5X
23 x 30 1X

4. OVERLAYS

25 x 22 100X
20 x 22 9X

5,e MOSAICS

48 x 48 3X
36 x 24 3X

91 I x9 102



7. 5 EQUIPMENT SELECTED FOR TEST

After consideration of the anticipated reqieet fteRcn

naissance Technical Squadron and the data obtandcceigthvrou

* types of storage equipment, certain equipment yeieeslce o et

The types of equipment selected for tests with tevrostpso rpi

materials are presented in Table 13.

Representative samples of the varioustyeofqup ntslcd

were sought from the manufacturers. Equipmetwhcwreeeidae

listed in Table 14. Each of the equipments whihwrteed-oerha

the wooden laboratory shelving and album sampe -wasulidfrtt

by the manufacturer. Although the actual unitsetdweentneesrl

of the same size as would be recommended for imaeicroainit

the Reconnaissance Technical Squadron facilit,itwsflththeequp

* ~ments would not only ilflustrate the functional cpblte fa qimn



Table 13

EQUIPMENT TYPES SELECTED FOR TES

File Tp

Material 12 3456
To Be Stored Drawer Vertical HangingOpnHrbrdMgei

1. Roll FilmX

2. Magnetic TapeX

3. Maps x x x

4. Overlays x x x

5. Mosaica x x xX

6.* Photographic x xX
Prints

7. Target x xX
Folders 10

8. PI K~eys xX

9. LibraryX
Materials



Table 14

REPRESENTATIVE EQUI PMENTSSE CTDFRT T

Manufacturer Ui il

1. Drawer Filinqi Units

(1) Art Steel Company SelatrFln

(2) Art Metal, Inc. Pafl rwrUi

(3) Hamilton ManufacturingUntS te FieW h
Company TaigLfe

(4) Hamilton Manufacturing Ui ytmFl ihu
Company TaigLife

2. Han i'nq File Units

(1) Acco Products CompanyAc wyOpnR k

(2) Giobe-Wernicke Company CloCi a n

(3) Hamilton ManufacturingVetclFe



Table 14 (Cont 'd)

REPRESEN~TATIVE EQUIPMENTS SELECTDFR ET

Manufacturer Uniril

4.0 Oen Shelf Units

(1) Art Metal, Inc. OpnFl1Sevn

(2) TAB Pro ducts Company Unt Spcfne

(3) Laboratory Test Model Wooe(hlig

(4) Laboratory Test Model Wooe(hlig

5. Vertical File Units

(1.) Art Metal, Inc. Pafl



7. 6 TEST OBSERVATIONS

7e.6.1 General

The equipments which were obtainedfotetavbenlsd

* ~previously in Table 14.. Figures 5 and 6 illustraeteeeupetwt

the exception, of the Cello-Clip stand, the hardborlnt n h etcl

axis roll film open wooden shelf -each of whichwl esprtl hw

later in the text.,

In the material which follows, the unistse o atclrtp

of graphic material are tabulated and observatin aedrn h et

of each unit are recorded. The presentation sre oietf aheup

ment, to illustrate graphically certain of the stegh niekess

and to give observational data. Section 7. 7 whcfolwgietertiva

and refiling time test data and the results of thi eto n .7aecm
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7. 6. 2 Roll Film Test Observations

The three sizes of roll-film cans used in hjet r lutae

in Figure 7. The storage equipments in which they eetstdaelitdi

Table 15. Figures 8 through 10 illustrate the tests fhoiota ol xs

one-can deep tests in 7-can-high and JO0-can-high cofgrtosadilsrt

can top pull-off. Figures 11 and 12 illustrate the siuto.wt4r etl n.

Open File Shelving, Figure 13 illustrates the manne nwihtesprtr

of this un it may be set to the desired -dimens ion forolfimcn(rfr

other material as later presented). This adjustmentcnb aei em

of separators on the horizontal shelf or in termsoftesprinbtw n

skelves, each in modular steps. Figures 14 and 15 lutaetetsso

vertical roll axis, two-can deep tests and show theprciadfiuleso

retrieval from the second row.

In the roll film retrieval and -refilingr test hecnwrefld
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Table 15

ROLL-FILM STORAGE EQUIPMENTS'TETE

10 Art Metal, Inc. Oe ieSevn

2. Laboratory test modelWodnsevg

3. Laboratory test modelWodnsevg
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Fig. lh Wooden Open~She1f' Roll- Cans Two. Deep Illustrating
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(2) Roll Axis Vertical

Retrieving cans from the ra o a novd h

f ront can had to be re moveanplcdothfor

before attempting to retriev h ercn olwn

this, it was awkward to getoesfnes nadaon

the sides of the cans in ordrtxeoetera a

(due to the clost packing ofajcncas.Det h

lack of a gripping surface, ashdatnec osi

out of the subject's hands bcueo hi egt h

wooden shelves on which thI olfl an eepae

two deep were 36 inches frmtefo.



7. 6. 3 Magnetic Tape Test Observations

Only one kind of storage equipment particulaladpetomgti

tape (see top of TAB Products Company Unit Spacefinde rvosl rsne

in Figure 6 and later presented in Figure 56) was locaed.I a etta

none of the other generalized filing units (or adaptation hro)wudece

the advantages of the individual cell wire rack method.Tefrenocm

parative tests were run,



7. 6.4 Map Test Observations

The various sizes of maps in the ts aeil netr

have been listed previously in Table 12. Seletosfo'tinetr

were used to test the ec~ iipments listed in Tabe1.Ih olwn

paragraphs, each equipment is illustrated byhtgah n prtoa

observations are given.



Table 16

MAP STORAGE EQUIPMENTS TETE

Lo Acco Products CompanyAcoaOpnRk

2. Art Metal, Inc. Pafl

3. Globe-Wernicke CompanyCelCipMp&Pa

4. Globe-Wernicke Company Cl-lpMp&Pa

5. Hamilton Manufacturing Company Ui ytmFl

6. Hamilton Manufacturing Company Ui ytmFl

7. Hamilton Mnuvfactuiviri Compavny ericl il



7. 6.s 4. 1 A cco Products Company.

Accoway Opn Rack with 50 Map

Figure 16 illustrates the basic mehdofsoag f50mp

usingtwo Acco fasteners. Figure 17 illustrates h yeo ern hc a

occur.

Other observations include:

(1) It is possible to cut fingerontesapdgsfth

Acco fasteners,

(2) The Acco, fasteners, with]eetduegtbn u

to folding and unfolding,aditimoedfcutosle

the maps back Q$nto the faenrasteaeued

(3) With repeated removal,masbc esledyth

sharp edges of the fastenrs

(4) The maps furthest away rmtetpsetbcm
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7.6.4. 2 Art Metal, Inc.

Planfile with 50 Maps.

Figure 18 illustrates the basic method o trg f5 as

Figure 19 illustrates the spring loading structure intowihtepce

folders slip to establish map compression,

Observations include:

(1) One subject caught his finger intefotslfwn

closing this with one hand,

(2) Folders should be pulled out sotaatlst2ice

remain in the pocket. If the folesple u

entirely, it is much more time-osmngt u

it back into its proper location

(3) When retrieving maps from the erpces ti

not necessary to lift up the shelf
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7.*6.94.93 Globe-Wernicke Company

Cello-Clip,_Map & Plan File

Using Wooden Group Holder for50Mp

Figure 20 illustrates the basic mehdbnhihbt h

wooden group holder and the individual grouphodr8aespnedi

hanging file form, Figure 21 illustrates the wodngophodraoe

in a detached condition.

Observations include:

(1) When refiling or retrieinatbeirquedo

lay the group-holder andas on

(2) There is some difficultyinpligumasoth

threaded screws. Theyhaeatnnctoac.

(3) It was necessary repunchtehlswthavr ag

punchl in, orde ,%r ha t map migh hav fredo to~t %
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(6) The maps had a tendency to teara hehls

(7) Maps have a tendency to get damgdbplcn

them on the table., (This is truefral ytm

where a table is required and masaeladdw

as a group.) This is caused becuete(to

few maps may easily become fldduuneth

pile, creasing them, without tis en eonzd

(8) The Cello-Clip holders were 70 nhsfo h

floor .



98

7*6.4*4 Globe-Wernicke Company

Cello-Clip__Map & Plan File

Using Individual Group2 Holdersfr50Mp

Figure 20, previously presentehsilsrtdtemto

of suspension in hanging file form. Figure 2ilsrtsteidvda

holder method of group hanging, in detachedcniin igr 3ils

trates map tearing resulting from holder appiain

Observations include:

(1) In both refiling and rieatssitoklnr

using the three indiviulCloCiphni i

using the wooden grouiodrbcueetahnln

of three individual Cel-ipwarqued

* ~~~~~~~(2) There is some difficutnrsatn h ceigo

the wing nuts.



"AA.



* I~

(V

(V

bO 4

er-i

(V

H
H
I-I

0
H

p4

p4
*1~4
Hc~)
g

S 0
H
'-4

C,

0

0

I
0

I
0

,0

~ C~J0

/1I

S

119



7o.69.495 Hamilton Manufacturing-Corn any

Unit System File with Tracing Lifter

with 100 Maps

Figure 24 illustrates the basic natureoftiuntFgre2

shows the tracing lifter action as an aid in holdingthovrudndmp

while selecting an individual map. Figure 26 illustrtsatyeo a

creasing damage which may occur when maps shift notezoeo h

tracing lifter,

'Observations include:

(1) It was discovered that it was ntncsayt ul

use the tracing lifter in order ormv as

Rather than locking it in place twsol eesr

to fold the maps back over thetaiglitradt

lif it up wit on han to tak the wegh off th maps
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(4) All items were retrieved from ane eildi

a drawer 46 inches from the floor
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7.6.4.6 Hamilton Manufacturing_ Compn

Unit System File without TracnLitr

with 100 Maps

Figure 27 illustrates the basicntrofhiuitIts

identical to the preceding unit except the abecofteraigitrhs

been simulated. Figure 28 illustrates forwadsiigomp etr

common to flat, horizontal drawer filing wihomihu taiglfes

Observations include:

(1) Maps were placed insdr rf ae -deoe

envelope on' top of th0 rcn ite osmlt

normal horizontal draerfig

(2) Both subjects used a racn fe"picpei

4

that drawings wereroldbcanlitdwhoe



(5) Retrieval of maps took substantial estm

without the tracing lifter than itdiusnth

tracing lifter (31 to 21 seconds).Rflnofmp

took approximately the same timefrbt

principles used,

(6) All items wer#e retrieved from adrfldi

drawer 46 inches from the floor.



796*4. 7 Hamilton Manufacturing Compan

Vertical File

Figure 29 illustrates the basic ntr fti nt iue

30 and 31 illustrate the iifference in packingianndvulrckase

by 100 and 50 maps, respectively. Figures 2 3 nd3 lutrt rb

lems associated with this unit with either lodngfctr

Observations relating to the 10macseilu:

(1) Due to the constructiooftipaiclrutosby

a manufacturing tolerac rbeterc agr

did not fit securely inie*Cr1us1etae o

to slam the unit backinotecbetralthrck

will slip down to the for(iue3)

(2) The index cardmholderwihdetfseahac

interferes with turningtent it h rnh
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(6) On ozcasion. maps fell to the floor whnterc

was placed Into position (Figure 33)

(7) Maps were torn putting them back inoterc

when the maps caught on the nuts ofterc

'immediately preceding it,

(8) If all maps pull out of the holder, addtoa iems

be taken to re-align and place themiakrnoh

jaws.

(9) There is no way of knowing whether hap r

positively held. The rack must be jgldt e

whether any maps fall down.

(10) Cabinet doors must be open beyondthwihofte

racks in order that the rack unit, whnplldot

will not catch on the doors .



(15) A test whereby all of the maswrrovrdwt

kraft paper envelope 2 inche ograd2ice ie

than all the maps did not susatal9ices h

retrieval or refiling time(seT tDtaSes)

This is probably so becausmotfthtiestan

up with actually unscrewingtentjidrmvn h

map. Kraft paper would, hwvr rtc oeo

the maps from becoming scace o on

(16) The racks in the center of h ntwr 4 nhsfo

the floor.

Observations relating to the 50 -macas ncue

(1) It was considerably easiertolfieadrrevth

the rack which contained 5 asta twswt h

rack,, that contained 100 maps



7e.6e.4.8 Plan Hold Corporation

Wall Rack File

Figure 35 illustrates the basic natureoftiun.Fgre3

illustrates the Jaw capacity.,

Observations relating to 100 -map loadiginlde

(1) The jaws do not open easily forteisrino

100 maps.

(2) 100 maps are difficult to lift oto h nt

(3) When pulling out a map on the otmo4h ie

maps ^..ome along with it whichadtberpcd

in the jaws.

(4) When 100 maps were placedonatbethrwsaI

tendency to dog-ear the bottom as
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Observations relating to 50 -mpladn-ncue

(1) It was considerably eiert it5 a ta

it was to lift 100 maps



7.o 6. 5 Overlay-Test Observations

The 100 sheets of acetate liated in the Test aeillIvnoy

Table 12 presented previously, were used in this set o et.Teeup

ments used in the testing are listed in Table 17. In thI olwn aarps

each equipment is illustrated by photographs and operainlosrain

are given,

A problem common to all methods of storagei hto bce"I

or11ubce" identification numbers on the overlays.Fgr 7 lutae

this difference -by comparing India-ink numbers onteatteses

with and without a masking tape applied to the side of h vrayopst

the one on which the numbers have been applied. As agnrlosrain

ease and speed were both improved with the backed nubr qieI

significantly, as is evidenced by the figures received(o erea n

refiling times (see Section 7. 7. Test Results).,4



Table 1.7

OVERLAY STORAG EQUIPMET TSE

1. Art M~etal* Inc. Pafl

2. Hamilton Manufact4ring Cqmpany Ui ytmFl

3. Laboratory Test Model.Alu
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7.6.5.1 Art Metal, Inc.

Planfile

F-gure 38 illustrates the applctoofhiuntote

* storage of overlays.

Observations relating to this ui hnteietfcto

numbers were not backed include:

(1) Static electricity maksrtivldfiut

(2) The accession numbesaedfiul ora n

it is possible to confsrn ubrwt h et

(3) Withdrawal of an indiiuloelyapast

scratch both the overa4en ihrw n

surrounding overlays

(4) Since the plastic has uhls oyta h
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Fig. 39 Art Metal, Inc. With ~O t~ver1ayu
PJ.anl'ile Illustrating Bottom Bunching
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7. 6. 5. 2 Hamilton Manufacturing_ Company

Unit S stem File with Tracin Lifter

Figure 40 illustrates the application of thi ntt h trg

of overlays.,

Obse,"vations relating to the use of this uitwhonpief

100 overlays include:I

(1) Static electricity causes overlaysthf owr

when lifting out individual overlas(e]iue4)

(2) Tracing lifter must be used fortaighewgt

off the -overlays to be removed.

(3) Tracing lifter operation is difficldutohewit

of the overlays and the curl ofthovras

(4) As the drawer is shut, the overlyhaeatnnc

to slide towards the rear of theunt
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(2) Overlays worked over toward thelfsieoth

drawer and when tracing lifter wav oee fe

removing one overlay, additionaloelysbcm

damaged in the mechanism-,

(3) The fact that the overlays becamemxdprsne

problems in refiling.



7. 6. 5. 3 Laboratory- Test Model

Album

To investigate the possibility of amto hc ol vi

overlay scratching due to sliding contact,, an alu4a4iuatdfrtss

as illustrated in Figure 43,

Observations on this approach incue

(1) The advantage of the 3-rn bidri htoely

do not rub against one anteadbcoesrch.

Each individual page istundbisef

(2) Overlays were f iled in anAtMtl4ncPaflo

in order to keep them undrsrn opeso n

prevent them from curlinee nteabm

(3) Static electricity was notntcal sigti ytm

(4 50 ovrascnandian lueelgteog
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7.6. 6 Mosaic Test Observations

Actual tests were not run with mosaics, or simulated mosaics,
'.4

but Figures 44 through 47 illustrate the manner in which mosaic storage

may be accomplished in four different types of units. I
I
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7. 6. 7 Photograp~hic Print Test Observations,

The actual and sipmulated photographic pritslteinheTt

Materials Inventory, Table 12 presented previously, eeue nti

set of tests. The equipments used in the testing arelitdnTae18

In the following paragraphs, each equipment, is illustrtdbphogah

and operational observations are given. It will be notdta w ai

types of storage equipment were considered: (1) drawe ie n 2 pn

shelf fil.ing. The discussions are similarly grouped. I hudb one

out in passing that there are other methods of establisigcmrsondig

storage - e. g. , a drop front file drawer., The equipethrinwe

tested as representative of types involving compressin



Table 18

PHOTOGRAPHIC PRINT STORAGE EQUIMNSTSE

A. DRAWER FILES

1.p Art Metal, Inc. Plafl rwrUi

2. Art Steel Company SelatrFln aie

B. OPEN-SHELF FILES

le Art Metal, Inc. OpnFlCSevn

2. TAB Products Company UntSacfne



7. 6.7. 1 Art Metal,.Inc.

Planfile Drawer Unit,

Figure 48 illustrates the application of thi ntt h trg

of photographic prints. Figure 49 illustratea the strucueo heui n

the spring loading mnechanism by which compression:i sabihd

Observati ons includa:

(1) Spring compression seemed to fcltt erea

by holding folder uap when the phtgahwslfe

out of the drawer,

(2) The bottom of the drawer from wihieswr

retrieved was 36 inches from thI lor
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7. 6.e7. 2 Art Steel Company

Figure 50 illustrates the applicationo hsui t h iigo

photographic prints. kigure 51 illustrates the mehdbihc opeso

is established during storage. -g

Observations concerning this unit icue

(1) Retrieval is more rapid thniIh rtMtl n.

Planfile Drawer Unit, becuefnigothpooras

is possible since compresso sntpeetdrn

search - if the follower boki eesd

(2) The bottom of the drawer rmwihieswr

retrieved was 40 inches:fo hefor

0
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7.o6.*7.*3 Art, Metal, _Inc.

0 pen File Shelvin

Figure 52 illustrates the a pplication ofthsuitoheiln

of photographic prints* Figure 13, previously presentdi icsino

the storage of aerial roll film cans, has shown the bascmne4o dut

ment of shelves and separators.

Observations concerning this unit include,

(1) Since spacers can be as closeas1icfrmahoteI

the rigidity afforded helps keep htgah npae

() The shelf from which all itemswrreivdwa

44 inches from the floor.,I
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7,6* 7.4 TAB Products Companyv

Unit, S acefinder

Figure 53 illustrates the application of thi ntt tefln

of photographic prints, Figure 54 illustrates the structrifteui n

the open-mouth module approach to storage.

Observations- concerning this unit include:

(1) Friction has a tendency to pull moetaxn

photograph out at a time, when oei en

retrieved.

(2) If photos are not pulled strai ghtoubtaepld

up and out, there is the possibiliytaabo

immediately above the photos migtb nce

off its railing.,

(3) The shelf from whiich all itemswe rtivd
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79.6.8 Target Folder Test Observations

Storage, retrieval, and refiling of TagtFleswrIo

individually tested. Methods of storage which wudb prpit o

sizes up to notebook size have been illustratedpeiul i h omo

drawer files and open-oshelf files in Figures 481hog 3 trg o

folders of larger units would require open steelsevniflre ie

not shown.,



7.6.9 PI Key Test Obiservations

Storage, retrieval, and refiling of PI keys weentidvdal

tested. Methods of storage which would be appropriatefrsze pt

notebook size have been illustrated previously in the for fdae ie

and open-shelf files in Figures 48 through 53. Indicatieolh eea

applicability size-owise 1i8 the fact that, in the lower rigtothTA

Products Company Unit Spacefinder, illustrated in Figue6 reiul

presented, and Figure 56, to be presented in the nextsetohreapr

such titles as "Photo -interpretation Keys of Port and Hro aiiis

Photo -Interpretation Handbook, Vehicle Identification, Ara ht

Analysis of Permanently Frozen Ground, Flak Photo IneptainUrn

Area Analysis, and Industrial Target Analysis."
I4



7. 6. 10 General Library Material Test Obserain

Figures 55 and 56 illustrate the appliaino aitoso

open-shelf filing units to the filing of general Ibrr aeil uha

a ~books, periodicals, documents, handbooks, speilpbiainec

General library materials were not individuallytsebtdt]a b

tamned from other sourceis on the time required o erea n eiig



'I

a

Fig. ~$ Art Metal, Inc. With General Library
Open File Shelving Materials
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7. 7 TEST RESULTS

7e.7.1 General

The general nature of the equipments testedtermanro

operation, and qualitative observations resulting from hins aebe

presented in Section 7.6. The results of the retrievaladrfintes

are presented in this section.

Data concerning individual units under test wstkno om

previously described under Section 7. 3, Test Procedurs nTal 0

The data for individual units was assembled into summayfr i al

of the form illustrated in Table 19. This form allowedacmaaiepe

sentation of the data for the different units tested for apriua yeo

graphic material and, simultaneously, allowed a checkfrsfiinyo

test trials.

Trhe tests were run on at basis which wouldalwb0 rcso
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were less than the allowable error in the measured nume.Teeoe

the measured times for the different equipments were rue it ad

in the following way: "The lowest number received waexaddita

band by a + 10% broadening and all times lying withinthsrneovau

were considered to be in Band 1.. The next lowest numbr yn usd

Barld 1, was similarly broadened to create Band 2. Tegopn ybn

in the retrieval case has been given precedence overthgruignte

refiling case, when there is a difference, since it isfethattiicly

retrieval will pose the more demanding situation.

The summarized data for each type of graphcmtriltse

have been recorded in the manner of Table 19 and are rsnedi h

paragraphs which follow.

In each summary table, the data for the unir aigtelws

times hasn been presented first, followedi by units havnoucesvl



approach - act -and -withdraw cycle -with a 10foIprah n 0fo

withdrawal - "standing" start, The first sheetich ealdsre

establishes an average time of 3. 6 seconds (onrh ai f3 et n

subjects) for a subject to walk 10 feet. Therefoe oa f7.2scnssol

be subtracted from the times indicated if one wihstNosdrtetm o

the retrieval or refiling act alone,



7. 7.92 Roll Film Test Results

Table 20 presents a summary listing of hletdt band

It will be noted that the use of horizontal -axis filinwihapldeces

the most satisfactory. Covers were taped to cans osmlt apstv

holding action and to allow use of the handle on the a o.Adtoa

observations regarding the retrieval and refiling fgrsaegvnblw

7. 7.9 2. 1 Retrieval of Roll Film

(1) Film cans placed in horizonta'.ai omatet

one deep were retrieved most rpdyi h ade

on the covers were used for reievl h vrg

retrieval time for cans using thI ade a

seconds, placing them in Band1

(2) Film cans filed in the same comatetca etoe
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cans by themselves took an averageoj1scnst

retrieve, placing them in Band 2. Tera asb

themselves book an average of 26 scnst eree

placing them in Band 3. A morerelsiavagfo

total retrieval time from this confiuainwudb

the average of the two retrieval timso19ecds

which would still place this as a untiBad3

7. 7. 2. 2 Refiling of Roll Film

(1) Cans refiled in the horizontal-axiscmateson

deep where the handles were usedforeingwe

refiled in the most rapid time, an vrg f 0scns

placing these in Band 1.

(2) Cans refiled in the same configurato saoe u

without using handles for refiling proewr e



time for refiling cans in both front and rear rows of

this configuration would be 17 seconds1 placing this

in Hand 3.
4
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7e.7e3 Magnetic Tape Test Results

Since only one type of equipment configuratoeper ob

* available for storage of magnetic tape containers (wirl akswih lc

the cans with their narrow dimension facing forwardanplcsteas

on edge), it was not necessary to run comparative reieandefig

tests.



7. 7.4 Map Test Results

Table 21 presents a summary listingorh etdt eevd

Observations regarding data received in the retivladrfln ae r

49 given below.

7.,7 74. 1 Retrieval of Map

(1) Most rapid retrieval was otie nteHmlo au

facturirig Company' s Unit'Sse iewthu rcn

Lifter which simulates a stadr oiotldae ie

The time for this retrieval a 1scns n hsui

is placed in Band 1.

(2) Also in Band 1 are items rievdfo h ero h

Art Metal, Inc., Pianfile.Thresntaiem rtivd

from the rear of the unit weertimdmoerpdyta

The im for~ his retrieval wa 2 scods
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(4) Retrieval time for retrievingfrmteH ito

Manufacturing Company DrawevihTaigLfe

was 31 seconds, placing thisuntiBad2

(5) Retrieval time for retrieving oempoto 0mp

in the Plan Hold Corporation ui a 6scns lcn

this unit in Band 2.

(6) Retrieval time for retrievingonraputf10mpsi

the Plan Hold Corporation unitws5 eod,(scn

trasted to 36 seconds for retieigoeutf50mp

from the same unit). This untiwlcdi ad3

(7) Retrieval time for obtaining on4u f5 asi h

Globe -Wernicke Company WooeCru odrws8

seconds, placing this unit inBad4

(8) 71af 0 Ba 5n cPFonste of &*4ft to items both of which were use



was retrieved from 100 mapsi 141 seod1cnrs h

1,41 seconds of the Hamilton ManufactuigCmayVria

File for one out of 100 maps to 105 secnso heHmlo

Manufacturing Company Vertical File froeoto 0mp)

T797.4. 2 Refiling of Ma

Although the time for refiling maps in the ReonisncFehia

Squadron graphic materia#%ls warehouse is not as critical a h iefrrtiv

ing maps in this warehouse, it is interesting to note thataagerlrue

the times for refiling were fairly consistent with the timefortiva.A in

considering the equipments in bands, one finds map retriea insgopdi

the following manner:

(1) Band 1 consists of the Hamilton Manufatrn opn

Unit System File in which refiling timewsaprxmtl

the same for the drawer used with the rcngLfe

(26 seconds) and the drawer used withotteTaigLfe



(4) Refiling one map in 100 mapsithPlnHdCoprin

Wall Rack File required 73 seodpaigjhsi ad4

(5) Refiling one map in 50 mapsinteGoeWrckCmpy

Cello-Clip Map and Plan Fileuigawoe ru odr

required 96 seconds; in the HaitnMIfctrn opn

Vertical File, it required 118 eod;i h coPout

Accoway Open Rack, it requird15scnd;adi h

Globe -Wernicke Company CeloCi(a n Pa ie sn

three individual group holderit eurd13scn~

placing all of these items inBad5

(6) Refiling one map in 100 maps nteHmlo auatrn

Company Vertical File requird19scnpligthsn

B and 6.



7. 7. 5 Overlay Test Results

Table 22 presents a summary listing of test datoband

Qbservationu concerniing retrieval and refiling are givenbeo.twilh

noted that the use of bacing for the identification numberignfcnl o

the order of 25%) decrfsased retrieval time when a compartvseisotss

was run in the same storage equipment.

7. 7. 5. 1 Retrieval of Overlays

A significant difference was observed whenfingaeteorly

using numbers which were backed by an opaque backing in re htte ih

stand out as against un-backed numibers.

(1) Acetate overlays filed in the Art Metale n. lnieui

using backed numbers required 23 secod o rtivl

placing this item in Band 1.

(2) Acetate overlays filed in the Art Metal n.,Pafieui

timen ping thrisr %nitxe ,in Batnd2.
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(4) 50 overlays placed in LaboratorTetMdlAbmpad

inside the Art Metal, Inc., Plane reued3scos

for retrieval time, These three tm r l lcdi

B and 3.

7. 7. 5e 2 Refiling of Overlay

(1) The overlays with backed numbeswr efldms

rapidly in the Art Metal,, Inc.,lnieuit h vrg

time was 28 seconds, placing thi nti ad1

(2) All additional refiling time was cediad2 h

Art Metal, Inc., Planfile refiinlihu:akigrqie

37 seconds; the Hamilton ManufcuigCmayUt

System File with Tracing Lifter eiigwt 0 ntepl

required 39 seconds; with 50 in aho!w ie eurd3

seconds. Refile time in the Labrtr4et#oe lu



797.6 Mos-aic Test Results

The equipment configurations avilal eests tr o

thin-*backed mosaics less than a certain size-a vdnedb iue4

through 47, previously- presented. It was fetIoeeta oeo hs

configurations was satisfactory for masonitmonemsaiadhre

fore, no comparative tests were run.

49I



7.o 7.* 7 Photo ~ra hic Print Test Results

Table 23 presents a summary iiasting of thetetdaoband

Observations are given below.

7. 7. 7. 1 Retrieval of Photogra hic Prints

(1) Again, grouping into bands, it is disoee htapoi

mately the same retrieval time is rqie o he u

of the four units tested for photograpi rn trg.I

required 12 seconds to retrieve phogrpsfmthAt

Metal, Inc., Open File Shelving; 13 eod ortiv

photographs from the TAB ProductsC.Ui Saeidr

and 14 seconds to retrieve photograpsfo h r te

Co. Steelmaster Filing Cabinet. AlI ftee tm r

placed in Band 1.

(2) It required 18 seconds to retrieve poorpsfo h
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7. 7. 8 Target Folder Test Results

Although Target Folders were not specificaly ete, h

remarks under General Library Materials are germanadshudbre

viewed,

7. 7.*9 PI K- Test Results

Although PI Keys were not specifically tested h eak ne

II
Geneal ibrry ateralsaregerane nd houd b



7. 7. 10 General Library Material Test Results

Specific tests of retrieval a~nd refiling fgnra irr

materials -e. g., books, periodicals, documenthnbos pca

publications -were not conducted, on the basisthtdainhifel

would be available and that no suggested method fsoaeofrdavn

tages over open shelf filing. The data obtainedisgvnblw

7.7.L10.o1 Retrieval of General Library Materil

General Library Materials includeavritofbkan

report-atype materials and are shelved on open shle.Rtrea ie

for these materials are to some extent independetoch ra ftesoe

materials and of the indexing system. It is assumdta aeil eogn

to a given editorial series will be shelved togethe eg.al I oue

will be found at one shelf location) as a conveniecbohfrsuitacun-

bility and for operation of the closed-stack serice h otltdid n



with a large file arranged in openw-shelf equipment, irr ieauei

more particularly concerned with the problems of Elvn ~kbta

least two studies treat with the subject of retrieval ( n rmsevs12

Depending on the shelf arrangement, the maximumtiendceda

necessary to retrieve from a large library stock is etmtda he

minutes. Within the restricted collection expectedtobusdithRe

connaissance Technical Squadron activity, limitedt igete n

single range -of shelves, this can probably be reducetonemuefra

single item.

Evidence from the commercial use of oe hl iigivs

tigated accords well with the library experience. nIs opntm

and motion studies were made to determine the optimmcniin o e

trieval from the shelf -filed store. The present conigrtobsdn

these studies, provides a single operator, locatedatacriopston



7. 7. 10. 2 Ref*il. of General Library Mateil

Refiling of General Library Matrasiexcedorque

a slightly longer time than retrieval, since a w-tppoesi novd

* ~The materials returned to the service area ilhaetbefrtstio

an array according to the array of the collectoanscdmvdo

and interfiled in the collection. Provision Isfaei h eea irr

Materials area for -this preliminary orderingse.Tm oqeiigi

estimated at two minutes for a single item*



7.8 EQUIPMENT STORAGE EVALUATION

Using the equipment configuration evaluation criei ealdi

Section 7. 2, storage equipment for five of the nine basctpsogrhi

materials were specifically evaluated using the equipmetrtnihes

The remainder were evaluated qualitatively. Using therbscrpr]re

numbers, the five specifically rated were: (1) roll film (3mas(4ovr

lays, (5) mosaics, and (6) photographic prints. The forqaiatvlIae

were: (2) magnetic tapes, (7) target folders, (8) PI kesan(9gnrl

library materials. Each is discussed individually in teprgah hc

f ollow.

In some of the equipment configuratioins, for mastrganovly

storage, various tests were conducted to determine whtetm hc a

been misfiled w ithin ± 10 positions of their proper locatoswudrqielne

to retrieve than items found in their proper order. ILl ntnei a



7.8 Roll Film Storage Evaluation

Two types of units were tested f orthsorgoffmca.

They were both essentially open shelf filing: inoetpofuitclSwr

placed on end, with the roll axis vertical, and wiep nteohrtp

of unit, the cans were placed on their sides, wt h olai oiotl

one deep. These are evaluated in summary inTbe2jndidvda

criteria scores for each unit are given in Tabl 5 nth qimn

rating sheets, these are identified by directiono h olai.Atog

more cans per floor area might be stored if cn eet epae w ep

the disadvantages of doing this far outweighthadnagsRerelad

refiling times when cans were placed one deepwt olai oiotlwr

substantially faster than when cans were placdtode t h olai

vertical. Another distinct advantage of placigcn n de a h

operAw tor %& consideation: much less stooping ~ b eesr .e



Table 24

ROLL FIL STOIXME EVALUATION SUMY

116 Roll Axis Horizontal 8
One-can Deep

2. Roll Axis Vertical7
Two-cans Deep
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each, any equipment design which will permit a sure grip of a can and

require less handling of a can appears to be reflected in the amount of time
9

required for retrieval and refiling as well as in safety.
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C,

7. 8. 2 Ma netic Ta e Stora e Evaluation

The storage of magnetic tape reels was not evaluated since it
S

appears that all equipment configurations for storage of magnetic tape

containers are essentially the same: with minor differences, these are

wire racks which store magnetic tapes on their narrow side with as little

space as possible between them.
A
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7,.8o3 Map- Storage Evaluation

The evaluations established for thesentysofqup ntetd

are given in summary in Table 26 and by indiviulcieini al 7

The equipment tested can be divideditche ao rus hs

pieces of equipment which permit maps to be soe ossc sHmlo

Manufacturing Company Unit System File withTaigLteorheAtMal

Inc. , Planf iles; those equipments which permi h an~n f asa ru

but do not require that maps be perforated or hn nidvda os(uha

the Hamilton Manufacturing Company Vertical ieo h lnHl oprto

Wall- Rack File) and those equipments which reur h efraino asi

some manner in order that they may be strungo otfsee'.ec sc

as the Acco Products Accoway Open Rack orthGlb WnckCopy

Cello-Clip Map and Plan File).i

IF Z A.L. . 1 'Ot ", &. .0, qft 0%,& 4 lot 10 mylef 00 f IW4W9



Table 261

MAP STORAGE EVALUATION am SUMMR

Unit

1.Art Metal, Inc. Planfile29

2. 'Hamilton Mfg. Co. Unit System Fil 5
Without Tracin
Lifter

3. Hamiliton Mfzg. Co. Unit System Fil 5
With Tracing Lfe

4. Plan Hold Corporation Wall Rack File 5

5., Giobe-Wernicke.Co. Cello-Clip Map 3
and Plan FileI

6. Hamilton Mfg. Co. Vertical File24I

7. Acco Products Co. Accoway O1pen Rc 2
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maps without picking them up in order to f ind the n eurd nteHmlo

Manufacturing Company Unit System File with Trcn1itrhetaiglfe

takes the weight, off from the maps before retrievigterqie ns

In both the Hamilton Manufacturing Comay4 Sse iewt

Tracing Lifter and the Art Metal, Inc., Planfiletesedo erea o

individual maps does not appear to be directly reltdt h oiino h

map in the drawer or folder. It does not seemtoaksinfctllngro

retrieve, say, Map #90 than it does to retrieve Mp#0

In all systems where maps are hunga4 ru tdesapa otk

significantl-.y longer to retrieve maps the further hyaeaa foh is

map. This is especially true when all the maps utbiaeulylfef

post or fastener, keeping holes aligned in order ortivinidvda a

and then all maps must be placed back on the Possa4agop

P ~~~The Art Metal, Inc,. Planif ile, taking nocnieainalfcos



7. 8.* 4 Overlay Storage Evaluation

It was established in Sections 7. 6. 5 and 7. 7.5tawhnnovry

had a backed number and was retrieved from a given untterrivlim

was substantially faster than the case in which an overla a nubce

number. The 'recommendation would be made, therefortairsetv

of the equipment configuration chosen for plastic overlas]akn hudb

used for numbers in order to assist operator retrievaltme.ntheqi et

rating sheets, presented in summary in Table 28 and in eali al 9 h

backing factor was assumed and equipments were rated codigy

In both the Hamilton Manuf acturing Company ntSse3iewt

Tracing Lifter and Art Metal, Inc., Planfile units, overaswr lcdloe

In addition to lou)se filing of overlays,, a test was made wt aoaoyTs

Model Album configuration which was placed within the r eaIn. lnie

The overlays, if placed in an album in actual practice,wolhaetbepcd



Table 28

OVERLAY STORAGE EVALUATIN-SN4Y

UnitPin Sce

1. Art Metals Inc* Planfile12

2. Hamilton Mfg* Co. Unit SystmFl10
With TrangLfe

3. Laboratory Test Model Album
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The distinct advantage of placing an overlay ihna lu3oa

to eliminate scratching and the fact that the overlay witi h lu ol

cause "less wear and tear" on the material was not enogrooerd h

disadvantages which would arise when storing overlays ihnteabm

mainly due to the fact, that retrieval time was increased h r Mtl n.

Planfile appeared to be a more satisfactory unit for th0 trg foely

than did the Hamilton Manufacturing Company Unit SystmFl.Aatfo

their ability to become scratched eas ily and the fact tha] hyhv esbd

than paper, the filing of overlays is very similar to th0 iigo mpadi

is interesting to note that the criteria which rated theArMeanc Paie

superior in map filing to the Hamilton Manufacturing CmayUi ytmFl

also created the same result in the evaluation of overlysoaeih r

Metal, Inc. P Planfile was approximately 20%o ahead ofitnerscopio.

The issue of time versus scratching is one wihms esle



7. 8. 5 Mosaic Storage Evaluation

Mosaic storage equipment was not spcfclytstdfrsedo

retrieval and refiling. However, four represeti etysofqup ntwr

evaluated according to all criteria of the equipmeteautonsetecp

Speed of Retrieval and Refiling and Weight andMoity Thevlaonar

presented in summary in Table 30 and in detailinTbe3.Iwllenod

that if the three lowest ranking units were placeinruhytesm cagoy

or band, it would appear that the proposed modelmsi trg ntwudb

approximately 301o more desirable than these othruis

Although equipment test configurationsfrfln ndrtivlo

mosaics were unavailable, some conclusions as ofln n rtivltme

can be drawn from the tests which were run onbohmpanovrys Msic

are similar to both, except for the f act that they ih elre hnteoe

lays or the maps, thicker than the overlays or tempadwihmr

tanS th ovrly or the maps ItL woul appea that a sprig.cmpresio



Table 3 0

MOSAIC STORAGE EVALUATION -SUMY

1.Proposed Model Mosaic Storage Unit 4

2. Hamilton Mfg, Co. Unit System File
Without Tracing Life16

3. Hancilton Mfg, Co. Board Unit16

4. Plan Hold Corp. Wall Rack File10
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similar to the Plan Hold Corporation Wall Rac iewihwudgi

eit her one or a group of mosaics in some sor fcapcnfgrto.Ti

is so because the mosaic (or a group of momac)wudhv ob eoe

from the Wall Ra7 File, placed on a table sufctehleieesd h

required mosaic removed, the remainder (ifay1:lapdi hehle n

replaced in the Wall Rack File.

It would appear, then, that a configrto hc emte h

filing of individual mosaics without attachmetsoclmigtehrasa1

group would have a tendency to have f aster strgin erea ieta

those required when clamping or grouping toehr

As has been previously discussedintecsofguptraef

maps in a similar equipment configuration, uls xrm aei xrie

mosaics can be damaged when placing on the al ooeoa fidvda

mosaics from the group holding fixture.

Each type is discussed individuallyi]h olwn aarps



could not be retrieved individually. The whole configurto ol aet

be removed from its hanging rack, placed on a table,thhodrwudav

to be unclamped, the individual mosaic removed, and tehle eundt

file,, The third type of equipment considered W as the Hmlo auatrn

Company Board Unit which is divided into sections a fwice pr.I

this configuration one mosaic (or a group of mosaics),ol epae nec

section. However, since the mosaics would be standigoentywul

have a tendency to warp unless the sections were tightypce.Iftescin

were tightly packed, another problem will arise in thaitwudbcm dfiul

to remove individual mosaics. The fourth type of coiguaincniee a

one similar to the Art Metal, Inc., Planfile. This woudhl oac ne

spring compression and at the same time permit relatvl apdrtiea n

refiling from the side.

Underscoring the problem of mosaic storageilhi oetal ag

size. If mosaics were only 36 x 48 inches, many of thIicso qimn

tested could be used for their storage. The Hamilton auatrniopn



handling mosaics. Filing a 60 x 6 0 Inche mosacitoiotldaes

assuming drawers could be built to handle thisizwudbexrml

awkward and there would be additional problem inhvgtolfahey
0

mosaic out of a drawer in contrast to sliding I u ftesrn oddui

in an already vertical position* The other typeo ntue frfln ag

mosaics,, that of a large sectioned storage arehsom adntgsvr

the drawer filing in that mosaics would not hav obeidvdulylftd u

rather could be slid out towards the user, agin navriapsto.Ti

unit does, however, have the disadvantage of crigadbnig-det

the weight of the mosaic itself,

233



7. 8.6 Photographic Print Storag Evaluation

The evaiuation of the four equipments testedaepsntdi

summary in Table 32 and in. detail in Table 33.

It should be noted that the Art Metal, Inc,,Pafl rwrUi

appears to be the only unit having the required size stoaecpbltlhc

is an "off -the- shelf" item.

In photographic storage, the overriding desincnsdrtonsol

be the provision of an ability to hold photographs flat udrcmrsin

The open shelf units, while having many othe datged o

hold the photographic prints under compression.

The time required-to retrieve photographs fo ohoe hl nt

(Art Metal, Inc. and TAB Products Company) was a Ittefse hntetm

required to retrievr,. photographs from a standard file dae.Terao o

this is that in open shelf filing the photographs are otanbeywlkg

directly up to the unit, whereas in a file drawer it is ncsayt pnteI

drawer before removing the photographs,



Table 3 2

PHOTOGRAPHIC PRINT STORMEEAUTOA UMR

1. Art Metal, Inc. Planf ile Drawe nt16

2. Art Steel Co. SteelmasterFligCbet15f

3o Art Metale Inc* Open File Shevng15

4. TAB Products Co. Ur-It Spacefine
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V4

Although the Art Metals Inc., Planfile Drawer Unit required I
longer retrieval time, it appeared that the protection afforded photographs

by the constant spring compression would more than compensate for its
S

slower retrieval time.

t

I

I

4

I
4

(
I

i
t 

4

4

4 h

i
*

4

I
I
I
.4

9

238



Although the Art Metal, Inc., Planfile Drawer Unit required

longer retrieval time, it appeared that the protection afforded photographs

by the constant spring compression would more than compensate for its

slower retrieval time.
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7.8. 7 Target Folder Storage Evaluation

Storage equipment specifically intneio are odr

was not tested and was not evaluated. Thenaueothmtrils

* ~sufficiently similar that the conclusions draw ne eea irr

Materials, later presented, are germane.

7.8.8 PI Key Storage Evaluation

Storage equipment specifically iitne o 1Ky a o

tested and was not evaluated. The nature oftemtraissfiinl

similar that the conclusions drawn under GeeaCirr Mtras ae

presented, are germane.



7.8. 9 General Library Materials Storage Evaluaio

No rating sheet appears for General LibrarEaeil trg

because it in felt only one type of equipment will lenditefothsorg

of varied materiais# Such as books, periodicals, docuetrprs

atlases, folios, and special documents - e. g,,, ASSOTNSec

The materials listed will be supported onopnsefilgwhc

has sufficient depth to hold the largest items to be fild Inaitot

will have both adjustable horizontal shelves and adjusaldideswtn

each horizontal shelf. This will permit obtaining essetal n yeo

equipment for the storing of General Library Materiaswih iltte

same time, be versatile enough to store the many sizsadtpsothe

materials.

On the basis of an observed commercial exprec fcnieal

scope and a long-standing tradition in the library profsin temto



7.8. 10 Equipment Evaluation Summar

In review of the techniques exploreb et hog h iea

ture, or by conceptual consideration, the folwnPehdsse ob

most advantageous under the basic premises f

(1.) simplicity of design,

(2) manual operati3n, and

(3) off -the -shelf availability.

There does not seem to be any qutio htfln olfl

cans with their axes horizontal, one deep isia ueirt n oto

syst-em which would require filing of film can w ep nadtoi

appears that some sort of handle or grippingsraeothrllfmcn

itself, or in which the roll film can rests, wudafr oiiemne

of assuring that the persons retrieving film cn ol aels fatn

* dency to drop them.



The Art Metal, Inc. , Planfile technique haIenealaeo

the basis of the equipment rating sheets, as being sueirfrth iigo

four types of materials:

1. Maps

2.o Overlays

3. Mosaic Boards

4. Photographic, Prints

The reason that this unit has been judgedsueirntheaes

is basically because of its spring- compre ssion princpe Ti ricpe

which holds individual or groups of sheets of paper, hrbad rfl ne

spring compression, is far superior to any other type feupetcn

figuration which requires that material obtain its supotfo hefc ht

as in the case of maps, it is lying in a flat horizontaldae r si h

case of photographic. prints, that a follower block mutbnuhdu gis

the rear most folde~r to give it compression.

fThe% HaitnMnfcuigCmayUtmSseiewt



Planfile unit in the way that a 48 x 60-inch mapcnblodd nhl ob

filed in this unit. Another problem with standadAtMtl IcPafl

Units is that they only can be opened from the o.I eoesvr wwr

to handle a mosaic which is 5 feet long and 5 fe iei n ul totfo

the top. Therefore, a special unit has been reomne s obnn h

advantages of the Art Metal, Inc., Planfile uit opeso ihuh

major disadvantages of top loading.

Target folders, PI keys, and genera irr aerasalln

themselves most appropriately to open shelIfiln wihsialJetann

devices to support limp items and with suitablylreae hl pc o

folios, atlases, and other large or special docmns



SECTION EIGHT, -FACTORS INFLUENCING SELECTO FPYIA
HANDLING TECHNIQUES SUITABLE FOR THE REONISAC

.TECHNICAL SQUADRON ENVIRONMEN

The environment of a Reconnaissance Techniarqarnpssn

unusual requirement for the selection of physical halin ehius hr

are: (1) the normal concerns of the basic nature ofwacst esoe n

the implications of its use profile on material conveionirfrsoae

(2) the handling system requirements, (3) the storag ofgrain n

(4) the basic building environment. Each is discussdblw

8. 1 FORMS AND DIMENSIONS OF DATA BASETYE

The data base proposed for the ReconnaissaneTcialSudo

is composed of a wide variety of forms, sizes, andmaeil(seTbs

2 and 3, presented previously). While it is desiraletsorsilatys

of items in the same storage configuration, this is ntawy osbewe

a !- -- wid vait ofize is enoutee in a gie data bas tye Thi may -AL-- 2-!- ±-



Ir

grouped must be adopted, based on such factor(satrpoerccn

siderations, retrieval speed desired, and storgcn eiigpolm

cnc ountered.

8.e2 HANDLING SYSTEM OPERATI&ONAL RQIEET

In designing the physical handling systeteRcnasac eh

nical Squadron operational requirements mustbtaeinocsdrton

These requirements include.

(1) expected workload,

(2) speed of response,

(3) user workplaces to be serviced

(4) input material flow,

(5) material obsolescence cycle

(6) servicing of satellite facilitie uhasa mg

Interpretation Cell or a MobilWigRcnasne



8. 3 USER WORKPLACE REQUIREMENTS

During the review of the equipment data obtainer rmtemn

manufacturers of graphic materials handling equipmenisonbcm

apparent that somt of the equipment configurations reqie ha eti

limitations or restrictions be placed upon, or alternatin emd o

the data base material in order to facilitate its storage napriua

configuration. Two examples of this are found in thearaompstag

equipment. One required hole punching; the other reqire h plcto

of an adhesive tape with a pre -punched hole structure.

However, since the Reconnaissance Technical Sudo utas

generate data base, by copy procedures, for its own intra s n o

satellite operations, such material conversion requiremnsipsdb

the storage co0nfiguration may not be satisfactory in dat aepouto

workplaces (e.g., TTR production or other copy~camrr.iuton hr



flow and operational convenience; (4) structuralcnieainsuha

ceiling heights and flow loading restrictions; ()sprto fwr

function - e. g.,, input processing,, output procesnue epnepo

* ~cessing, and administration, all in addition to bscsoae n 6 h

normal environmental conditions discussed ir. prgah85

8. 5 GENERAL FACILITY ENVIRONMENT

The general facility environment proposdfrteRcnasac

Technical Squadron complex approaches that oftesadrcuiesofc

environment utilizing electronic data processingeupeti httetm

perature, humidity, and dust content of the air ilalb loeycnrle

(9-ee also Section Two, Definition of the Proble)

It has been assumed that adequate lightig o oseLvl n

proper ventilation will all be provided as a partoih ai niomna

shell.



SECTION NINE* FACTORS INFLUENCING ORGANZTO
OF THE PHYSICAL STORE

The factors which have a direct influence on thepyialogn

zation of the graphic materials store may be considerdi iv eea

groups as follows:

(1) Functional role of the graphic materiasith

photo -interpretation process

(2' Physical characteristics of the graphimaeal

(3) Editorial class or source sequences

(4) Use patterns of the store

(5) Inte2.lectual content of the graphic mateil

Functional role distinguishes between that which is inrprtdadta

which is a tool 0,,or interpretation. This distinction hasainleneo-h

structure of the store. The factors relating to the actaphsclhrc



the intellectual content of the graphic materias:huhhvngls m eit

effect upon the physical storage of those matraswut etknit

account in developing and structuring the stor.Teefv ruso

factors relating to the structuring of the physia trg ytmwl o

be discussed in some detail,



9. 1 FUNCTIONAL ROLE

It seems aximatic that the distinction between rpi aeil

which are to analyzed and interpreted and those which ev s ol o

the interpretive process should be reflected in the storg trcue

There is a categorical difference in form similarly difrnatgbew n

the materials to be interpreted and the reference mateil(e Tbe3)

There is a flow and activity rate in the objects which aeterwmtra

in the photo- interpretation process (the photography)whcdeascrti

housekeeping practices and which is not present in maeilwhcar

used as references. The distinction between photograhanalote

materials used to interpret photography seems, therefresnili

laying out the physical storage of these various file elmnsaditcio

based on a real functional role.

Such a distinction must not,, however, overlooktefc ta hr



Table 3

'FILE ORGANIZATION BYFUCINLATR

Ir&Dut. Materials

1. Rol]. Film ClnrclS~d

2. Magnetic Tape ClnrclSld

Reference MaterialjS

3. MapsFltSes

4. OverlaysFltSes

5. MosaicsFltSes

6. Photographic UnitsFltSes

7. are Folders RcaglrSld

8. PI Keys RcaglrSld

9o General Literary Materials etnaarSld



assembling or reassembling photography and its interpeainar led

being considered a~nd are a premise of this study,, Theitoerino

function peculiar to the photography Ja~ the photo-interpeain rcs

should not, therefore, stand in the way of establishing ucina oea

the first element in the structuring of the physical store

There is another significant factor which sholdercgie

vis-a-viks functional role and the physical store. Thistoeiith

same fashion as in a computer, a data memory - witthqulfcio

that it is a case of destructive readout; that is, when oto ontedt

does not exist in the store. Pursuing the analogy, ther sawy eetv

readout to the input-output buffer - in this case the ue oklc.I

the same fashion that data may be flexibly stored in aiopuedmmr

and recalled by address alone, so may the graphic mariaso hi ol

tion. It is important to recognize this attribute of the rpi aeil



9. 2 PHYSICAL CHARACTERISTICS OF GRAPIMAEAL

There are at least three physical charactrsisogrpcmaeal

each of which has a direct effect on the organizaon ftemtrasit

physical store. These character istic s are the phsclfr1f h aeil

the dimensions of an individual unit of the materil:n h uatt fec

material. Each of these character' stics has animeatefctoth

organization of storage for the related material.

9.2.s1 Form of Graphic Materials

Graphic materials constituting the databs o prtoa s

in the Reconnaissance Technical Squadron come navrey fmdai

various shapes and sizes ranging from the smallclnrcl hpso h

various film cans and magnetic tapes to the largfahrbadset

which constitute the base for mosaics. Withinthstwexrm ,tee

are many varying data-base forms as illustrated nTbe3



TABLE 35

DATA BASE MATERIAL FORMS

Mat-eria, Form at B

A. Cylinrdrical. Soli

1. Cylindrical Film CaniMgei ae

B. Rqctangul-ar S-olid

1. Books
Albums Keys, ASO.sI
Notebook Keys, Isclaeu
Standard Keys 0 Miclaeu

2., Folders Target Fles iclaeu

3. Periodicals Keys, Mic1aeu

1. Acetate Sheets Overlay, Fl eaie

2. Flat Sheets* Single
- Paper

Large Maps,, Phto
Medium Maps Photo
Smal.l Photos,Miclaeu

3. Flat Sheets, Multiple ReportsMseleeu



9. 2. 2 Dimensions of Graphic Materials

As has been previously discussedtedt aecleto

exhibits a wide range of forms and sizes from h xrmeo 0x6

inches associated with mosaics to the 7 3/4-inhdaerby21/6ic

deep can used for 70-rm film. Such a wide rag fszsfute opi

cates the selection of an optimum storage equimn ofguain ti

possible that a data base type may, because ofteeteeszcaito

within the type, be stored in different equipmetcniuaos.Ts

problem can be minimized by the adoption ofsiernsinbdsad

where practicable, the data base may be altere oftwthna piu

band size. As anexample of material adaptabiiy asi xeso

48 x 36 inches may be folded in half without seiulafctnthrusg

either as a phioto -interpretation tool or whenplcdoavcum ltfr

* ~printing frame for Tactical Target Record genrto.Msie-bcd

1
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as a basis upon which to make recommendatosfr ytmoprtoa

requirements, storage area capacity calculain 9 pronlrqieet

calculations, equipment design and capacitycluainadhnln

techniques - i. e., design center valuies, al 7smaie h s

timated quantities of data base types represetn h rpi aeil

data base collection predicted for the Reconasaclehia qarn



Table 3 7

ESTIMATED QUANTITIES OF DATA BASE YE

le Roll FiuN lCans) 5,0

2. Magnetic Tapes 0,0

3. Maps900

4. Overlays100

5. Mosaics100

6. Photographic Prints260

7. Target Folders150

8. PI Keys15

9. General Library Materials

Books
Periodicals 9,0
R~epor ts

Total 19 5



9.3 EDITORIAL SERIES OR SOURCE SEUECSOGRPIMA RAL

A characteristic which appears to be comntalgrpimteas

used in photo -interpretation is their issuance b h rgntn orei

some sort of series or sequence. Membership na dtra ls a

therefore be used as one means of organizationo h rpicsoe ic

there is a high correlation between. the physicalfr n iesoso

graphic materials and the editorial class to whcteyblnheueo

editorial class in developing the arrangementoftesreiantrascoc

step. The editorial classes occurring in the twIao iiin fgahc

materials used in photo -interpretation are discseErel ee

9. 3.1 Editorial Classes of Roli Film andILgntcTp

There is essentially one type of editraclsfothbsi

roll film and magnetic tapes. This is the "takigognztin l.

the squadron, wing, or other group within theAiFocwhhi sp-

* ~sible for producing the photography and tapes.Bekonforgatg



and (3) editorial classes constituting special publishingagnis-om

within, some without the government. The following arerpeettv

examples.

9e.3.2.1 Maps

There are many agencies responsible forthisuneomas

including such domestic agencies as:

(1) Aeronautical Chart and InformatinC te

(2) Army Corps of Engineers

(3) Army Map Service

(4) Coast and Geodetic Survey

(5) Naval Hydrographic Office

and foreign originating agencies such as countries of intrsctiswti

the countries of inLerest,, etc.

9.3.2.2 Overlays



9.3s2.4 Target Folders

See General Library Materials.

9. 3. 2.5 PI Keys

4 See General Library Materials.

9. 39 2. 6 General Library- Materials

Materials which will flow into thieea irr aeil

collection will be published by a. wide variety fsucs ohgvrmna

and non -governmental.



9.4 USE PATTERNS OF GRAPHIC MATERIALS IN H TR

A set of characte,.,istics which has a direct infuneo tepyia

arrangement of graphic materials in the store relatestthpaerso

use to which the store is subjected. Arrangement of h hsia tr

of graphic materials should proceed on the basis of pIncpe eaigt

their physical characteri*1stic s and their editorial class sdsrbdaoe

but when these factors have been taken into considerainitsnesar

to modify the resulting array according to the use paerwhcitsex

pected that the store will experience. There are fourapcsoth s

of a store of information materials which are generalyapiabei h

analysis of a given situation. These relate to (1) theinuflwomaeis

to the store, (2) the reference activity to which the str ssujce

(where materials are withdrawn from the store andreund,()tec-

sumption activity to which the store is subjected, and()teoboeec



9s 4. 1 Input of Graphic Materials in the Phot-ne eato rcs

The operational characteristics of theRcnasneTchil

Squadron suggest that a high input level iis to be xetdith aabs

roll film collection and a figure of approximately30cn e a a

been selected as representative,, In cases wheresc ih nu fdt

base types is expected, then the storage configuionms emdfe

to take this into consideration to assure that the omlipt rcdr

will not seriously affect the reference activityreuemnofteda

base collection. In cases of high input activityiisaoregnzdtt

a unique type of filing system should be employedt oto h ail

changing inventory in the highly active file.

9.492 Reference Activity in, the Photo-Interpeain rcs

It is recognized that the majority ofpht-nertainfot

performed within the Reconnaissance Technical qarnwl alit h



9.o4. 3 Consumption of Graphic Materials in the PhooItrrttorcs

Within the Reconnaissance Technical SquadroDi sdutu

that normal operations will result in appraciable consupino h

materials in the data base collection, since the ReconisacTehil

Squadron itself has producer capabilities in many area(egtcil

target records, photographic prints, etc.). Although h mlci epn

sxbility of a Reconnaissance Technical Squadron to suplanIgent-

pretation Cell or a Mobile Wing Reconnaissance TechnclSqarn xss

it is felt that this responsibility will not affect the physclhnlneh

niques, selected or thie organization chosen for the stor.Wehe hs

satellites are supplied directly out of the store, or inrecl hog h

reproduction user workplace the actions are identicalt hs ntenra

internal cycle - i. e,, a damage -and -replace cycle,anoslceecye

(i. e.,. no replacement), or an ordinary loan to a user oklce(i.



in the pr ocess which must accommodate expectdrases(osug)

in the average rates are three:

(1) nominal capacity as comredtrh cul

(2) input processing temporaysogecpitad

(3) output processing temporrctrg aaiy

When one considers a proce,,s which novsoboecne

or purging, in any form other than completelymntncagisth

accession number series, there is the problem fflreraiain

When the rates of input, use, and output are hi, fleraiainms

be a natural, orderly, continuous process ascotaedoasminul

shelf inventory and file reorganization.

Another factor which must be accommdtdinhto oeitne

That is, the functional activities which constitut nu rcsigms o

conflict with those which constitute output procesnadvc 4esadA



II

of some 170, 000 separate items. The manner in whcinetrcorl-

in both the bibliographic and the physical sense wwo ismitneisd-

cribed in paragraphs 10. 1. 5 and 10. 3. 2, later presetd



9. 5 INTELLECTUAL CONTENT OF GRPIMAEALAN
INDEXING CONSIDERATIONS

A basic guiding concept in the spatiloraitonfthgapc

materials store for the photo -interpretatioprcshabentavi

criteria of intellectual content, the framewoko otlbaysses

It has been suggested instead that the aspecso rpi atrasrltn

to their functional role, their physical charceitcthiidtra

class, their quantity,, and the patterns of teruesol ecniee

as the criteria for structuring their physica ra.Qetoso n

tellectual content are handled on the basis o htii seca

external classification system, Matterscoerigntlcuacnet

of the graphic materials store are handledtub(hti setal

an independent array and the factor of consqec stestoreain

ships between the physical array and the patrsoInelculcnet



materials. Such clarification is needed with regard toterltoIi

between the physical array of graphic materials and tIr neigh

point that needs to be emphasized here is- the fundamena4needneo

physical array and indexing. It is often assumed thatbcue eti

indexing structure is operationally necessary to a give oy fmteil

it is therefore necessary to impose on the material itlfacrinpycl

order based on that indexing structure. No such necesiyi ac xss

A body of information materials may exist in a physica ra wihi

independent of the array of the indexing structure,, priddtath

relationship between intellectual index and physic al sE isaeutl

maintained through some coding procedure. It is impratore mb,

therefore, that the physical array of graphic material sdi tepoo

interpretation process does not necessarily have to relc t itleta

content and that it will not if it is more effective to oraietecaeil



0i

notation and intellectual content is the contn-aeroenwbigcn

sidered for the Reconnaissance TechnicalSqarn ilutteinFgr57

* ~Here part of the code number identifies thegorpiakae fteio

to which it is attached. It is possible also ocntutsc4 oeo

notation in a way in which the notation reflet h hsclsoaelcto

of the item to which it is attached. In suchastefrxmpte

code number or notation would be a direct e oteflngcbnt hl

or bin where the item sought is located., hti tisehr ntefc

that there is no intrinsic reason why a give oaino od ubrsol

reflect either storehouse equipment or intelculcnetintels

analysis, these things are intrinsically indeedn.Te a ecmie

in any particular data handling situation, btteei olgcliprtv

which demands such a relationship. A codorntinmathefe

* ~embody some indication of the storehouse lctoteitleta otn



Fixed Field Free Iel
(10 Characters) (16 Charates

1. Storage Form Geog. Coordinates age o
Identification (10. Characters) ( hrces

2. Producing Agency

3. Sequential No.

4. File Identif ier

5. Date Generated

Figure 57
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indexing activity. The second is the developimen fmast er n

conceptual patterns to which these indicia may b eae n hog hc

the relationships between terms may be expressdhstoodapoc

to control of subjec^.t content is seen in the tradiinltosocirr

management: the subject heading list and the clsicaonchde.TyI

are also seen in some of the most recent workonlguedaasrge.

andi retrieval. 1I

It is almost universally recognizedthtidxnofsbcto-

tent of informationRv materials requires somesotfvcauryonol

The development of devices for vocabulary conto sal ivle h

consideration of two aspects of the problem.Onofteeccrsth

choice of terms or the development of a controle oauay hc om

the basic set of india used for the indexing operto(Teohrivle

the development of the means by which the cotrlestofemsimacd



must be the development of patterns of concepts, or classfctos hog

which the individual terms may be related in meaningu oseltos

The generic -wspecific relationship is only one of the manypten hc

must be developed. Modern information storag and retrea hoyse

the handling of this kind of relational apparatus within thditoays

operationally too restrictive and it has even been suggestdta igeidxn

vocabulary or controlled set of indicia may be combined(ihmreta n

concept network in the development of c2omplex and overlpigidxn

structures. The inherent difficulty of geographical mateil s bet

-of indexing activity certainly indicates the high probabiliytacope

indexing approaches such as these will have to be appliedt h polm

That- is, the extremely high informational content of aninelgcepoo

graph provides a wide spectrum of indexing problems -hg ohi em

of overlapping concept structures and in terms of the quniyoobet



The aerial photograph is a meanso ersnin at-pc

reality. In a sense, it includes all the inteleta otnt fteae

covered, within the recognized limits of resltoageofapcams

pheric haze, and similar image degradingorbcuigee nt.Asgl

vertical photograph could easily contain imaenf

(1) An enemy military instalain

(2) Enemy forces in deploymnt

(3) The existing transportatolytmi l

its complexity,

(4) Urban areas and settlemnsj

(5.) Important industrial areapraso taei

importance,

* ~~~~(6) Physical facilities assocae4ihlclrsuc

A devel& Io~ o% mnt,



a person al act of the photo -interpreter, drawing upon i emr n

skill,, but is also in great part assisted by a wide varitofnereiv

devices.

Maps and charts are the most obvious of theeitrrtv

tools. They are more limited in their information conettanara

photographs since they contain only symbols and abbreitdtx hc

represent a portion of the earth-space reality. On theohrhnmp

and charts can identify certain cultural features by typ n ae(

factory building on the photograph becomes a specifictpofkwnwer

ship). They can also reveal objects concealed on the htgah(amn

opening on a steep, densely vegetated hillside), can gv cuaemaue

ments of relief as well as water depth, and can provieohr-yef pca

information, In some instances, special maps will hv enpeae o

one^or *v^ramor asect of military importance, althoughteear ehp



landscape of a particular region is of valueaniteetothrwrk

The vast array of photo -interpretation keys, rprddrn n ic

World War II, alone covers nearly every conevbetpi(n ein

In topical specialities, one can refer during h nlssoftepyia

landscape to a key on geomorphological featue fgaitdrgoso

,n the ct'ltural landscape to a key on the cranst e on houhu h

world in ports, shipyards, and naval facilitiseinlky aebe

especially prepared in the last fifteen years nanme ftemr cie

strategic regions of the world. Such regionl ky r hmsle otI

exhaustive in content, trying to encompassalreitththepoone-

preter might encounter in analyzing photograh napriua ein

Lastly, nothing could be more detailed than h I eis 9 wihb t

very nature, is a compendium of all known mltr n o-iiayifr

mation pertaining to a given country,
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(the embodiment of the intellectual content of thI trs lyi h

arrangement of the physical store of graphic maeilrepnso h

way in which the indexing function is conceived ithrsett h rpi

materials themselves. On the one hand, the soeo htgah n h

store of interpretive tools can be visualized beigarnena ra

directly related to the intellectual content., Inthsceanrayba

particular aspect of content must be chosen sinetemerascnol

be placed in a single array at a given time.,Ti saprtclrysg

nificant point when one considers the factor of iwon.Afahitr

pretation. may search only for ground weaponmoe ntAdtaldier

pretation may search only for shipyard repair atvt.Asrtgcitr

pretation may search for evidence of growth orceto(fidsra

complexes. Thus one may desire to impose siutnosysvrlcn

cept patterns upon one physical store of graphi aeil erhrfetn



On the other hand, it is entirely possibltoogneth

graphic materials (both photography and interpretivtol)ianray

or arrays, independent of the intellectual contentoftemeraitef

In this instance, all access to intellectual contentoftemerass0

provided through the indexing structure and file or:nzto f h rpi

materials is provided on bases other than intellectacoen.Aexml

of such a file organization would be the array of grpimaealacodn

to, physical form, author, source, series, or someohrcnenethne

keeping device, and the provision of indexing foralineeculotnt

From this discussion, it can be seen thatteefc fteitle

tual content upon the physical arrangement of the soeo rpi aeil

is dependent on the decision to arrange, or not to arne h aeil

in a physical array according to some aspect of intletaiotn.A

far as indexing structure is concerned, it makeslitedfrncwhhr



category straddling and lack of fit will always rs.O h te ad

reterence activity to the files of graphic mateisispoalgrty

~acilitated by their arrangement in some well-nw ra eaigt

their intellectual contents, BUT one should rell htapeieoh

present consideration is thet browsing is notafucinlrqre nt

Arrangements of the graphic materials storesianraycodngt

some arbitrary housekeeping rubric such asphsclfr anedtil

class is probably the most convenient. It allostees:oskeigo

the stores independently from their intellectua otn.Itprisas

rapid inventory of those things which are ofaseuiycsifdntr.

It permits better use of storage equipment.Itpensnogatdiinl

burden to the indexing structure., And finall,itofrussthecnm

* of time.

404



SECTION TEN. SYNTHESIS OF GRAPHIC. MATI L RTRAE

RETRIEVAL, AND HANDLING SYSTEM

This section presents a representative system ythszeo

meet the graphic materials storage,, retrieval, and hNdlneuieet

of a Reconnaissance Technical Squadron. The system rsne. sitne

to accommodate a graphic materials collection of some1000ntm

in the type and number distribution previously given inTbe3,rpad

here for convenience,

The system has been synthesized on the basisth:

(1) it is strictly a data store, highly gno gust

computer memory,' in which browsnthogte

intellectual content, unguided by anidxiEo

a functional requirement;

(2) the physical array and the indexing ra r ne



Table 3 7

ESTIMATED QUANTITIES OFDAABSTYE

Dalta Base Type EtmtdQatte

1..Roll Film (Cans) 5 0

2. Magnetic Tapes 1,0

3e Maps900

4. Overlays100

5. Mosaics1,0

6. Photographic Prints*260

7. Target Folders1,0

8. PI Keys15

9. General Library Materials
Books
Periodicals 9,0
Reports

Total16925



(5) the physical array has been so arrneast

maximize simplicity of design and aulhnln

and to minimize the times of retriea n eiig

(6) the physical array includes a matiashutecr

which acts simultaneously as a phyia]arir

means of organizing its cargo, andamasoirvdn

floating address control;

(7) the physical array recognizes huma atoscn

siderations; and

(8) the processing requirements for ipt upt n

operational z.'.ontrol are met.

The resultant system is arranged in the manne, niatdiigr 9

The allocation of floor space is given in Table 38. Th'qupet.ye

and quantities associated with these choices are giveni al 9
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Table 3 8

ALLOCATION OF FLOOR P1

Area NameSqaeFt

* A. SiTORAGE AREAS

1. Roll Film 3,0

2. Magnetic Tape120

3. Sheet Materials60

4. General Library Materials200

Be PROCESSING AREAS

1. Input150

2. Output120

3. Material Shuttle Carts1,0

4. Operational Control and Admiisrto300



Table 3 9

AREA DISTRIBUTION OF EQUIPMENT TYPES ANJUNTTE

Equipment Typesaduntiee

HardawCopy 0

Storage Area IV'y K4 )4 G

Subdivision ~.~f0Ie

U 0U 0

000
09

A. Stoxasie Areas

1. Roll Film 2,000

2. Magnetic Tape 100

3. Sheet Materials3 2 9

4. General Libraryj
Materials 135

B. Procesin AXea

1. Input 20n 1 21-120
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10.1.1s Input Processi,

The input processing function involvestercito e

intelligence base materials and new interpretable matra rmatvte

within and organizations outside the ReconnaissanceTehiaSqdrn

Associated with this function are the usual receivingrom peain

associated with any graphic materials storage activity nldn h

temporary storage of the material pending cataloging n nerainit

the materials store control system as well as deliveryo h e aeil

to their respective locations for final storage in thedaabscoltin



10. 1* 2 User Processing

User workplace servicing is perhaps h otipratfnto

within the graphic materials handling system, npscnendwt

accurate and fast reaction to the individual usersne.Tisfnto s

in some respects, analogous to the operation ofaspraktdsesn

foodstuffs ini that the user presents to the Infoimto trg n erea

Officer a rer'uest -either specific or general. hsrqes pcfe

information of given intellectual content and,, motpoal, pcfe h

form in which certain of the information is deire . eilpoo

graphy of a given area at a given scale as of agieda.ThInomtn

Storage and Retrieval Officer processes this reusxgis teidxn

array stored in his computer and obtains a list fms rbbyqaiyn

* ref erences. This list is given to the requestorwhspcfewihitmI

* he wants. The Information Storage and RetrievlOfcrtecrcse



squadron-wide basis under, effectively,, Operations Ofie4otp ~

(2) 'it prevents the time delay which would result if in-ieoru-ffl

determination were left for visual examination by thegrpimaeal

handler. The Information Storage and Retrieval Officrtefowdshi

perfected "shopping list" to the Hard -Copy Storage anRervaOfir

in the Graphic Materials Storage Area.

The shopping list is used by the handling peronli h

Graphics Material Storage Area to assemble the desirdmdla:akg

of information from the 'several different data base fortrgeaes

Upon completion of the assembly of this module of infomto nooeo

the material shuttle carts, the inventory control functo(hcs atcn

tents and instructs the computer as to the temporarystrgades

(i. e. , specific shuttle cart number and destination woklcidnfcao)

of the graphic material items that have been removedfo thmanaa



It has been assumed that all commnctosmetoebv

will be handled by a teletype system integra ihteRcnasac

Technical Squadron,

449



10. 1.3 Output Processing

The Reconnaissance Technical Squadron failtwilhva

certain nominal materials storage area available,, ThrfrIn tu

processing,, or material obsolescence, function must eetbihdt

limit data base storage volume requirements to this nmnl ti

anticipated that, upon completion of the nominal accumlto (.ea

adequate quantity of graphic materials to comprise a dt aet aif

the needs of the Reconnaissance Technical Squadron),teotutpoesn

function wil.l approach that of the input processing funtoinizad

importance since the material "in" and material raesmuto

the average, be equal. The nature of the processing ucini iia

to, but reverse in nature,, to that of input processing.



10.91.4 ]Physical Maintenance of the Data Bs tr

The maintenance~ofwthem-data-mbasesgaefnto eiswt

fothe receipt of new intelligence base mnaterias atrteiptpoesn

40function has been undertaken. This functionisrpoibeortehyca

placement of the new data base materials, oro4hs aeil hthv

been returned from user workplaces, in the rprlctoswti(h

given data base form storage equipments, ae ntemtra trg

address assignment provided as a part of thesoaeisrcin



10. 1. 5 Inventory Control

As material is received for integration into tedt aesoe

supplementary information will be obtained either an a eutoih nu

processing cataloging or from material provided by thedt ae rgntr

which will permit supply of appropriate intellectual conetdtcn

physical form data to the computer,, The computer wilgeraeamtil

storage address which becomes a "tr"command fortehnlesi h

Graphic Materials Storage Area. Actual storage placemn sveiidt

the computer and the computer memory has an. inventor( eodi em

of both intellectual content of the item and its physicalloain

Output processing is handled in a similar, buI ees drcin

manner. The computer still stores (for a pre-selectedplneti)

the intellectual content identifiers and the material storgcdrsbt

in this case, that address is a secondary address identfigalcio



10. 1. 6 Administration

Administrative responsibilities asscitdwhteoprio

of the physical storage area and associated funcinrilb ne h

direction of the Hard-Copy Storage and Re+ rievi fie.Iti sue

that all requests to the Hard-Copy Storage and RtivlOfcrfo

within and withcut the Reconnaissance TechnicalSudo aiiywl

be channeled through the Information Storage anRervaOfir.Ts

senior, who is responsible for control of all inomtnatheRcnisne

Technical Squadron Facility -whether in hard-oyfrbnr-i

form in the computer, or reduced form in Tactia agtRcrs

The Hard-Copy Storage and RetrievalOfce srspnil

for all operational and housekeeping operationsihnteGapi aeil

Storage Area and for the graphic materials dissmnto ewrthh

throughout the Reconnaissance Technical SquadrnaelnsUe



10. 2 STORAGE ARRAY AND INDEXING RELATIONHP

Certain assumptions have been made with respc otearyo

graphic materials in the store in the analysis of thegrpihadngro

lem. These assumptions are based upon the basic conieain ffl

organization discussed in paragraph 9. 5 and are illusrtdisumy

form in Figure 61.

10. 2. 1 Basic Pattern of Fi le Organization

It is assumed, in the first instance, that th treogapi

materials is divided into two parts: the data base phtogah n a

netic tapes, and all other graphic materials. The pinilodfertum

for this division is the functional role as mentioned inprgah1.1aoe

Materials in each of these two sections of the store aeasmdt earne

in separate groups according to the physical characteitcofhescfc

materials themselves. For example, data base materaswihaei h
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Table 34

.?ILE ORGANIZATION BY FUNTOALNTR

In ut Materials

1. Roll Film ClnrclSld

2. Magnetic Tape ClnrclSld

Reference Materials

3. MapsFatSes

4. OverlaysFltSes

5. MosaicsFltSes

6. Photogre Phic UnitsFltSes

79 Target Folders RcaglrSld

8. PI Keys RcaglrSld

9o General Literary Materials RcaglrSld



The foregoing array suggested for the graphi aeilssoei

based upon three differentia: functional role, physical hpan.ra

dimensional category. Within this basic array for thegrpimaeal

store, it is suggested that the materials should be arragdcorigt

"teditorial class". What is meant by editorial class is tesuc rsre

of the organization creating the materials, In this way llOCmpfain

within the broad size limit of 48 x 36 inches will formasudviooftt

physical category. Generally speaking, it is expectedthtagvneioal

cle-rss will be most frequently restricted to one dimensioa ugop h

postulated array of the graphic materials store which i sdi h rsn

study can therefore be sum1 marized by listing the fourbaidfeeti

upon which it is based as follows:

(1) functional role

(2) physical shape



10o 2. 2 Special Conside ration Based on Use Pten

Within the framework of the postulate rai s eonzdta

certain use patterns of materials may seriouslyafc]h ogco hi

organization. The particular type of material frwihtecnieaino

use patterns is obviously necessary is the incomn el fphtgah n

magnetic tape. Here, the high flow rates of inptadrtivladoslsec

makes it necessary to consider modification of h ai osuae ra

according to some technique which will facilitat ieue ciiy

It is assumed that this file use activit scnetae ntems

recent photography. It is. assumed that the f requnyo eeec oodrfl

is far less than that which has been most recentyaqie.Ithpesta

there is a method of file sub-arrangement whicispriualapicbet

this problem of high use of recently acquired maeil.Tiiehdi nw

as "terminal digit filing". It is suggested, thereoe httepsuae ra

of graphic materials be modified in the case of aabslhtgah fcln

drical type in such a way that the physical storaeoihs aeil olw

the patteirn of te-rminal digrit fiing in combinatio ihclrcdn.Teefc



10. 2. 3 Store-Indexing Relationship

According. to the above statement of the postulaedaryogapi

materials in % store, it can be seen that the intention in hrrsn etn

is to arrange these materials in a structure which is, inlagprtinendt

of the intellectual content of the material itaE 31f. It is reconzdta(h

arrangement of the graphic materials within the variousedtraclssmy

reflect in some way the intellectual content of these materasThAM ma

series is structured to an arrangement by geographical are.A a ssc

sub-structures exist within the editorial classes employed ntepsuae

array, there will be, therefore, some reflection of intelleculcneti h

files. It should be noted, however, that intellectual conten osntfr h

main principle of the postulated array,.

The organization of the files of graphic materiasithpotltd

array according to the stated principles or differentia, doe4o enhwvr

that cornt-n ro coring to intellectuial co-ntent is andned.A tucue fnexn



concept structuring) suggests, on reflection, thatteetsscno epr

formed within the physical array of th graphic aeil hmevs h

representation of even one aspect of intellectualcneti hepyia ra

of the material does not, in the long run, reducetecmlxt fteidxn

problem, and it certainly introduces difficultiesntharaofiemneac.

For these reasons, it has not been allowed in th1 rsn td ohv ag

effect on the postulated array,

Attention must be called to the proble]fntto.I a one

out above that there is a fundamental independenebtententto nih

intellectual content, It is necessary, however, httentto rcdn

pattern reflect the differentia which form the baitftepstltdary

Code symbols representing the categories and sbctgre slse bv

are, therefore, required. It is estimated, howeeta hsenttoa l

ments will not require more than four (4) digits Beodtianinheub



of film must be structured in sue~h a way as to permittemnplainoh

material according to the terminal digit filing techniqeThdtaldxp-

nation of that technique and mention of 'its relation to oainl lmnsi

given in Appendix I.

Fixed Field Fre il
(10 Characters) (16Chrces

-N.4-

1. Functional Role1. Idvua
2 Physical FormAdrs

3. Dimensional Class Lcto

4. Editorial Series

Figure 6 2



10. 3 DESCRIPTION OF'SYSTEM OPERATIONAMHRCEITC

To facilitate the reader's understanding ofteitrokigrltosi

of the functions previously described in paragraph1.1l ytm prtoa

flo chrtFigure 63, has been generated to illutrtthopainlacvts

of the system in performing the functional tasks dsrbd ofcltt h

reader's understanding, this operational flow chathsbesudvedio

four major areas as follows:

(1) Input Processing

(2) User Processing and InventoryCnto

(3) Maintenance of Data Base Stor( n netr oto

(4) Output Processing

Detailed descriptions of each of these area olw

10.3. 1 input Processing

Due to the continuing need for the maineac-fanu-odt



(3) External Intelligence Screening Worklc

(4) Mission Review Workplace

(5) Chart Updating and Target MaterialWokac

(6) Flight Planning Workplace

It is also assumed that graphic materials fromohrta hs i

sources may be included in the data base collection. HoeeItemtra

will be channeled through one of the listed work stationsfrcneteauto

prior to receipt at the input processing area, as is indcatdo het1o

Figure 63.

The input from the Reconnaissance Squadronillcnttt rcse

s ilver film contained in either 94/2-inch, 5-inch, or 7-mmtlfl as

This film will be delivered- to the photo-interpretationaraweeiwllb

examined in a very fast manner at one of the Flash InteptainWrlcs

to determine whether it is satisfactory for inclusion inih aabsecleto



number to permit correlation of the content infomto n tepyia

storage area identification to facilitate later loainoRh atclrfl

can in the user workplace servicing function.ThcaIsteloddna

material shuttle cart specially designed for rol imol heeI ste

trundled into the Data Base Storage Area and plcdiIh roe uil o

which it has been designated. It is expected thai hr ilasob olfl

input from the satellite operations and this will ehnldi iia anr

except that since the flash interpretation has aledtanpacathembe

field interpretation unit, the material will onlyrmi ntmprr trg

until the proper cataloging information has beenrcie(a hc iei

will fit into the previously described flow pattern

Other types of graphic materials willb ade nasmlrmne

as has been explained before, first funneling thogeierteseltepra

tions or the four workplaces within the Reconnasac ehiclSudo.I

a similar manner they will be held in temporarysoaepnigrcito

information to permit the proper correlation ofteietfctinnmecihI



10. 3. 2 User Processing and Inventory Control

The reference -material -acquisition -from - stoaecleto yl

is illustrated in Figure 63, sheet 2., The process start ihtegeeaino

a fragmentary operational order specifying specific phoorcnasac

sortie assignments. Since the proposed ReconnaissanceTcnclSudo

will be the depository for the products of many sorties lwcymn ifrn

photo reconnaissance squadrons there must, of necesty. eamsinpirt

assignment made within the Reconnaissance Technical qarni ae]hr

the quantity of missions exceeds the designed input chactrsisoth

Photo -Interpretation Workplace and/or similarities in iso-fonwl

require parallel use of graphic reference materials., h isonpirt

assignment will be established by Operations Control adteifrainwl

be given to the various user workplace control officesaswlasteP-

Receipt Workplace control officer,



personnEl-%. assignments will be made and the teleyertrhr-oypit

out will be reviewed to establish which of the cmlt ito eeec

materials contained in the hard-copy file are tobIsddrngtepriua

interpretation assignment. As has previously be ecietetltpwie

printout will contain two types of material storaeifraio sflos

(1) The Material Storage Addrs&fteie otie

in the main data base storae ae

(2) The Temporary Address of hltmwe ti

currently being utilized atausrw kpce

i.e., a floating address.

In cases where mission assignments vra n utpeueo h

same reference materials is encountered, the msinpirt sinetwl

be consulted in order to establish which userwrpaewl ecietemtra

that is out of file. The user workplace controlofcrwl hnrasg h

V ~~~affec+Atd ata bna nd this iMnormation will besnhotesorgoraa h



Receipt of requests at the storage area for ol hs tm

identified as being in the storage area will reduce the ls oinascae

with identification of temporary storage addresses, ofotocie tmec

In parallel with this, the change in temporary addresswlbeontdfr

those items which~ are out of file and at the time of refrnemtiavrfc-

tion. and checkout the computer will be so queried to cag h eprr

address, thus keeping the records up to date.

Prior tox eceipt of the user request within tesoaeaepirt

assignments have been made by Operations and the reqet4r he itiue

to the data base control clerks. In cases where thereis ag uniyo

material required, material shuttle carts will be usedtcoetthrfrne

materials from file and transport to the user. From tesoaeaeapr

ticular shuttle cart will be selected and assigned to aspcfcse.Ithr-

questba for rmaeina ncofmpasses the comnpet rangea ofdtiaefom uha



information module is complete and accurate.Temtra i hntas

4Wported to the user workplace where the materilsutecr eoe h

40local workplace temporary storage area as welaNeeeceae na

organized physical array. In parallel with thetasoto]h aeilt

the user workplace, a workplace material stoaesigmnstpscrid

out wherein the checkout list is f ed into the comue oetbihta h

materials are no longer in the main data colleto:u aebe sindt

a specific user workplace on a specific shuttlecr.I h vn hti n

given day a single user workplace may be caleupntprfmurlad

tasks, it is only necessary that the infprmatiomduecnaedioeshtl

cart be kept intact and another shuttle cart altrae ihi tteue ok

place. Thus, the modular data base collectiofraspcictkislwy

intact and is self-organizing,



must go on at the same time: that of user workplace servcn n hto h

continuing input to the data base file. In the input case, temtra ilb

received by the store control clerks, usually on a specialcr.Drn h

input processing cycle, a material storage address usingclrcdn ocn

trol misfiling within a data base form, has been affixed t ahie ob trd

In the cases of film cans, this consists of a color coded lblwihhsbe

affixed both to the can cover and the leading and trailingedsofteilislf

In the cases of the sheet and general library materials,acor-destm

or label will be applied; where practical, the label willbepadonteac

of the ,-n in the lower righthand corner so that when thC tmi lcdi h

file, the label will appear at the rilghthand side and is easleaala h

material collection is scanned.

The operation concerned with the return to filoftseimsha

have been assigned to specific user workplaces begins itthasebyo

the reference materials into the information module onthmaeilsute

cart. As soon ris the materials have all been returnedt h httecr n



requested f rom the storage area which were suppidb unrec

Therefore, it is necessary that a complete listigo pcii htl

cart material inventory be obtained. This is genrtdb qeyn h

computer memory storage through the teletypesytmadoaingnth

teletypewriter a hard-copy printout. The referec aeil te r ei

fied and checked by using the hard-copy printot.Atrcmeioofhs

verification and check-in, the reference materiasaethntudedb en

of the cart to the respective storage areas and rtre ofl.Temtra

shuttle cart is returned to the storage area for grgn.I aallwt h

operation of actually returning the material to tefls h optri gi

queried through the teletype system to give infomto stotemtra

storage address assignments, in other words,tocagthatulmerl

storage address from the temporary workplace nihtl atasgmn

previously given to the material storage addresswti h aabs tr



The Hard- Copy Storage and Retrieval Officewiltngnraen

some form a material obsolescence request which wilbedsrutdoth

decision makers within the Reconnaissance TechnicalSuar.Itiasme

that in order to purge the data base material, agreemntmsberahdfo

among five different user workplace areas as follows:

(1 ) External Intelligence Screening Worplc

(2) Mission Review Workplace

(3) Chart Updating and Target Material oklc

(4) Flight Planning Workplace

(5) Operations Control Workplace

Reference to Sheet 1 of Figure 63, previousl rsned ilas

indicate that these same workplaces are responsible foI h aorprino
11

input to the data base collection. Therefore, it followsta hveiint

remove material from the data base collection must beoeotvautn h

impact upon the operations o,.,' the workplace and shouldteeoe etwt



are made and the computer queried as to the pooe trg drs o

the material removed from file. This will kepteivnoyctrlstm

up to date at all times and will serve to indicaet esnnlwti h

Reconnaissance Technical Squadron what mateilwsicue ntecl

lection and its final disposition. One copy of.haeilreasgmn

address sheet will be sent to the ReconnaissacTehilSqdrnspig

* area where it will be brought together with theata aeilbogtfo

the output pi ocessing temporary store. Themaeilwlthnbsipdou

of the Reconnaissance Technical Squadron usigtenra iiaysipn

procedures and facilities.

It is felt that the above system will etems datgost

operations at the Reconnaissance Technical Sudosnei emt h

contiLnual recording of the material that is in hraabs trmtra

which is in the user processing cycle, and als aeilwihoc osiue

a part of the data base store and has been sinc ett xenlsoaeaes
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10. 4 GRAPHIC MATERIALS STORAGE AREA OFGRTO N

EQUIPMENT CONSIDERATIONS

10. 4.1 Over-all Area Layout

The assumed quantities of the differentdt aefrs ie

previously in Table 37, have been used in'the esalhmnofpeicad

over-all area requirements for the Graphic Mateil trg ra h

general layout previously shown in Figure 59 hasalvralsoaeae

requirement of approximately 51, 000 sq. ft. ofsigelvlforpaeI

ba '. on the specific storage area configurationive rvosyi al 8

Each of these subordinate areas is discussed indvdal nte olwn aa

graphs. The group of storage areas are discussdfrtfhipoesn ra

follow.

The number of equipment units selecteadteae loain

made, have been based on the estimated total quatt fgahcmtras

given previously in Table 37, and the unit capaitisetbihdo h ai
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the basic storage cubicle are. however, marke'ihtemtra trg

address to establish what amounts to a floatingadesssemwihalw

constant, reliable inventory control. The useothrllfmcatayhs

enables swift, packaged, constantly identifiale rnfrfotrg

location to material shuttle cart to user, workpaead eun

Anthropometric factors for open shlfilnlusrtdnFgre

66 and 67, have been considered to insure thattesorg ra esne

will be able to handle the large fully loaded fi: as hchmywihi

excess of 20 ibs, easily and without personaldagr

The main aisles of the film can storg rahv endsge

to permit parallel passage of two carts in orde, opeettafcjm n

confusion during multiple, simultaneous user oklc euetpoesn

activities. The individual aisle spaces betwee4trg ak aebe

designed in accordance with anthropometriccosdrtnsiodetop mt
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in handling the cans in order to prevent accidental droppin: ftefl a

on the floor and possible physical injury. The roll film cnta rvosysoni

Figure 65 has been designed to facilitate handling of the rlfi as n

to permit easy withdrawal and insertion into the storage ae dmtra

shuttle cart cubicles, and thus to meet the need, positivelyetbihdy

test,

Each film can storage rack has been designed t od3 imcn

of the 9 1/2 -inch x 500 -foot size. Roll film of smaller siz sfldi h

same size cubicle - as indicated by the fact that the roll imca.ry

illustrated previously in Figure 65, will accommodate eacho h he

basic roll film sizes.

This decision was made on the basis of the folloin acs

1) the mix of the three sizes is not reliably predictable, 2 h aeo

accession (input) is high - some 300 cans per day, 3) the aeo ugn

(output) must. on the average, be the same amount, 300 cn e aoc



clearly labelled with large, easily read signs aniahbsccbcewti

the modular rack is clearly labelled with the ful aeilstrg drs

number.

10.e 4. 3 'Magnetic Tape Storage Area

As shown in the storage area genera aot paehsbe

provided for the storage of 10, 000 magnetic tape nsadr aapoesn

magnetic tape storage open shelf filing racks., ahrc scpbeo

holding 100 magnetic tape reels stored in metal as h ak aebe

arranged in a terminal digit filing system, duetoepcdhihrafcae

for input, output, and user processing,

The main aisle of the magnetic tape soaeae a endsge

to permit passage of two material shuttle cartsimlaeuyanth

individual rack aisles have been designed to mee nhooerccniea

tions associated with the use of open shelf filingtrvosypeetdi

Figures 66 and 67,

iO.4C.4 Sheet Materials Storage Area
WVMMWS



servicing the material shuttle cart as it passes by thistrgae.Its

anticipated that the sheet materials handling personnewilbprmnty

located within the sheet storage area.

Since it is not intended that the materials'suteat atal

be brought into this area during the retrieval of the she rpicmtras

ais'le space has been reduced to that required for the pronlwti h

area.

10.e4. 5 General Library Materials Storage Area

In estimating the total number of open shelvsrqurdfo.h

storage of the 90, 000 items which it is anticipated wil: esoe nti

area, it was necessary to assume a basic document tIckes sn

document thickness of 1/4 inch with a stacking factor f7% h 0 0

items would require approximately 135 open shelf filigrcseahavn

six adjustable shelves.

Shelf depths should be in the order of 12 to1Vnhs nodrt
400%A.0 f -Oft6,41



adequate work table space has been supplied frtetmoaysoaeo

these information modules prior to putting thitmonohe aerl

10shuttle cart for transportation. to the user worpae.Snei(sntitne

that the materials shuttle cart be physicallybruhinotsaeaaslszs

have been reduced accordingly to satisfy only hnhooercrqieet

of the personnel.

A service window with counter spaehsbendsgedit#h

work area so that the material shuttle cart dosnthvtobdrenio

the storage area; rather a simple pick-up can emd ntewyt h

user workplaces by simply stopping at the genrllbaymaeil evc

window. It is anticipated that personnel willbeprantylcedith

general library materials storage area.

10. 4. 6 Iput Proce-ssing Area

An area will be set aside within theiptpoesnbpc o h

temporary storage of a two--day supply of incoigmtra(enigctlgn

ndt integaration i*nto the- makterials store* conntro ytm swl sdlvr



(6) Material Shuttle Carts/Regular2

(7) Material Shuttle Carts/Roll Film2

In addition to the temporary storage area for graphic mtrasaspl

cabinet will be provided for the storage of the usual offc upis

Work table space will be provided for the phyia aeigo

the graphic materials prior to inclusion in the store,,a ela rvdn

area for the generation of the necessary paper work asoitdwhteinu

processing function. Space has also been provided withnteIptpoesn

area for four material shuttle carts, two of which willhvtespcarol

f ilm configuration.

10. 4.7 Output Processing Area

Since temporary storage volume requiremensothouptrce-

ing cycle will ultimately equal those of the input proceingcce iia

spatial requirements exist. Storage equipment placedin h uptpoesn

area to facilitate the temporary storage of graphic matraspndnshi

output processing include:



processing function, a standard office supply cabnthsas be rvddd

Since the work associated-with output rocsigrqie h

generation of forms and documents to control thedsiainoftemtra

being removed from the data base, space has benpoidfrthscrca

work, -In addition, space has been provided for h trg f ormtra

shuttle carts, two of the normal user workplace evcnyeadtoo h

special roll -film configuration to facilitate withdaa ftegrpi aeil

from the data base store during the material obslsec fot

10. 4.8 Material Shuttle Cart Area

The material shuttle cart has been dsge oflilfv ai

needs within the Reconnaissanc.,e Technical Squarn

(1) A phys ical carrier which wilfaittehebscolcinh

process which involves such hsclydsaaeiesa

a 60 x 60 -inch mosaic and a mlilct f2 pudrl



(5) A physical carrier which, when necsayo

desirable, will provide additional wrigsrae

To meet these objectives space has been planned forthgagigosme2

of the 60 total material shuttle carts which are us-I i h ai olcino

graphic materials and in transporting these materialsfo thgrpi

materials storage area to the user workplaces. The bscsutecr

configuration, shown in Figure 68, provides for the trnprIo 6rl

film cans, 3 Tactical Target Record cassettes, 10 mantc ae, swl

as providing for 76 inches of shelf space for generallirymaeassuh4

as books, magazines, and periodicals (18 inches in thcuilan58nheI

on top). Space for the storage of mosaics is providedathsieote

mate rial shuttle cart, as shown in the front view geneacofgrtn

Figure 69. Large folios,. atlases, and other large- siz eeairr

materials and/or small mosaics can be stored in thespcbew nth

inclined plane support for the large mosaics and thebaicrtAspil

over'las and, photo C4 W V %gV% rr oap n. Dea ile idetfct~n ar gie in t
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In conjunction with its use at the u -or workplctorfeneabeo-

f'gurations have been provided. One configutinpodefranitgly

mounted i'alding table to be attached to the maria htl arssoni

Figure 74. Another approach is to use a "sepaaefligtbewihcnb

stored in the space -provided on the side as shw ntefotviwo h eea

configuration of the material shuttle cart.

A folding handle has been provided ntemtraihtl att

f ac ilitate moving the urdt around by hand. HEvei h eada ie

workplace exceeds the ability of. a single cart ri ti eirbefrscrt

or other reasors, to return all carts to the GahcMtrasSoaeAe

overnight, then the carts can be coupled togeteissoni iue7 n

pulled by an electrically operatedt tractor frikitemtra trg rat

the user workplace. The tractor shown in theilsrtoscpbeo uln

up to 10, 000 lbs.. on trailers and could theoriclyplupt15o20oae

material shuttle carts.

Main aisle spaces have been set at8feinwdhoprmtaall
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10. 4. 9 Operations and'Administ ration Are~a

Coordination of all efforts within theGrpiMaealStag

Area will originate within the administration ara Pesnladeqim t

associated with the, user processing function andivnoycnro ilb oae

in this area. As has been previously explainedueieusswl ercie

on a teletypewriter, permanently manned, whicisuefocmunatn

between Information Storage and Retrieval OfficradteHr-oy:fra

tion Storage and Retrieval Officer. The hard cp rn-u rmtetltp

writer will be used as the shopping list withinthsorgaeandwlbeud

as the check-off list associated with verificationoih nomto oue

Inventory control will be accomplishek yuigtetltp oudt

the computer memory continuously regarding tepyia oaino h tm

within the graphic materials storq in transit, a h niiulue oklcs

or in output processing. Desk space must be sple o hs prtosa

wel as fo pesne asoiae wit - L-I---0L2-th veiicto an chc-f of the-



Information Storage and Retrieval Officer. He will bepyialtlctdwti

the Graphic Materials Storage Area in order that hemadiettscivis

and personnel. Therefore, space has been planned foanfic.Rdyrm

space should also be supplied within the administratioarafrhnlg

personnel, to facilitate dispatching operations whetherfruesrqeto

for internal inventory control andf/or checking tasks.,



10. 5 EQUIPMENT CONFIGURATIONS

Equipment types have been presented unde'Scin1.4irpi

46Materials Storage Area Configuration and EquipmetCnieaini

association with area layout and floor space allcatos hs eea

descriptions are supplemented in this section wit: eciton fseii

equipments which are deemed representative, ofthtyercod.

10. 5. 1 Roll Film (Can) Storage Equipmnent

For the storage of film cans it is recmeddtaarckb

constructed which, in inches, is 71 high x 48 widex1 ep hsrc

wil onai 5 cubicles each one 8-1/2 x 8-1/2x12iceanwllhde

the storage of up to 35 individual cans of 9m 1/2-inhara im h ugse

rack has been illustrated previouslyv in Figure 64J

10. 5.2 Magnetic Tape Storage Equipment

Storage of magnetic tape may be accopihdnteTA

Products Co. Model 4830, 5-shelf reel cabinet, o qiaet hsui

has dimeanions, in inc~hes of 83~ outide~ Iheigrht 6wdhx634dph



For sheets from 20 x 24 inches through 3 8 nhs h r

Metal, Inc., PlanE ile Unit 4836-BDL, or equivalent t, isrcmed.

This unit has outside dimensions, in inches, of 55 widhx4,egh 1dph

It is recommended that paper sheets large hn3 4 nhsb

folded to 36 x 48 inches.

It is recommended that overlay sheets larethn3x48ics

be compressed between two sheets of hardboard and soe nteui eon

mended for mosaic storage.

10.5. 4 Mosaic Storage Equipment

It is recommended that a unit be built to teseiiain fta

shown in Figure 76, or equivalent. The dimensions o hsuii nhs

are 71-3/4 height x 30-5/8 width x 66 depth. It is capbeofsoin 2

60 x 60-inch mosaics under spring compression.

It is also recommended that large overlaysb trdi hssm

type of unit, compressed between two hardboards.

16.e5.95 General Library Materials Storage Equipmn
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10.5.6 Material Shuttle Carts

Material shuttle carts of the general nature described in para-

graph 10.4.8 are recommended.
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10.o6 PERSONNE L REQUIRE ME NTS

* ~~The estimated total number of personnel requrdt a h rpi

Materials Storage Area is 28, distributed among the trg yesbiiin

in the manner shown in Table 41.

In order to determine the personnel requiremet o h rpi

materials handling system, it was necessary first torlt-h feto h

expected material flow rates upon'the functional charceitiso hesse

as they apply to -r-srations within the four basic grapi atras trg

area subdivisions, Flow rate figures were establishdfript rcsig

user processing, and output processing, since thesetreorainocu

simultaneously. It has been assumed in the establisheto h esne

requirements for the Graphic Materials Storage Areththersoiblis

of these personnel do not extend beyond the physical ofnso h trg



Table 41

PERSONNEL REQUIREMENT DITIBTO

Storage Area Subdivision Qatt

As S~'RIE AuEA

10 Roll Flmx

2. Magnetic Tape

3. Sheet Materials6j

4. General Library Materials4

BO PROCESSING AREAS

1., Input5

2. User SoaeAe

3. Output4

4. Inventory Control2



newly rec Peived information into the main data base stoe

10. 6. 1 Input Processn

This function is r,..?onsible for the preparato ftemtra

for inclusion in the main data base store and the operaincmeeswt

receipt of the material which has previously passed thruhabscsipn

room incoming materials procedure and is in an unpakdste Ithsbn

estimated that the expected daily graphic materials inptpoesnrrfi

will be distributed among the physical storage area subiiinn h uni

ties given in Table 42. This totals an input processinrafcoaprxmtl

650 items to be handled each day on what has been assue.ilbeasnl

shift basis. It is estimated, therefore, that one mancolpefrth

necessary sorting and unpacking of the incoming materasadplc hmi

temporary storage racks with the input processing area

The input processing supervisor must correaetepyiliem



Table 42

£STIMATE INPUT PROCESSI~QATTE

Category UnitsQatt

1.6 Roll Film Cans30m

2. Magnetic Tape* Cans3

3. Sheet Materials M~a s5

4. General Library Materials Bookd7
Periial
Repot

Total65



Included in the input processing func' n is tepyia eoa

of the items from the input p"#"ocessing area and the plcnofteimsno

the main data base store, Based on retrieval and reflin ae salse

during the operational testing of the representative stoaecniuain-i

is estimated that 2 men will be required for the physiclitgaino h

received items into the main data base store. The totliptpoesn

man-power requirements, then, is 5 men.

10. 6. 2 User Processsin

10. 6. 2. 1 User Request Daily Traffic

It has been established that the Reconnaisnc e,~ia

Squadron facility must be capable of handling ani inputoi0 ht-eo

naissance film cans of various assorted size on a dail ai n o h

purposes of this sect ion it is estimated that approximaeY8%o hs

300 cans~ will require flash analysis prior to placing i h rpi aeil



mately 100 items from the graphic materials stoei ahrqet itiue

among storage area subdivisions in the manner o al 3

10. 6.29.3 Retrieval Manpower Required

If the retrieval rates that have beenetbihdi h etn

of the equipment configurations are used to satisytetpclue ous

outlined above, then a single user workplace reqieeto(ti siae

size can be serviced in approximately 9 minutes.Teeoet evc

50 customer's requests per day on a single shiftbsswl rcur. e

in the user processing area. on a 7 -effective -housprdybi.

10. 6.s2.4 Refiling Personnel Required

Since the amount of manpower necesr ortieeiesfo

the data base collection must also be matched byasmlraonIfmnoe

to replace the items in the data base collection,ithefoeolwsha7

men are required to return the materials to file feihyhv enrtre



Table 43

ESTIMATED INDIVIDUAL REQUEST COMOITO

Storage Area Subdivision

and Material Type Quantit

A* CYLINDRICAL- -MATRIALS

1. Roll Film 16

2. Magnetic Tape 1012

Bo SMET MATERIALS

3. maps 161

4. Overlays 161

5. Mosaics2

6. Photographic Prints 259

C. GENERAL LIBRARY MATERIAL-S

7e Target Folders



the material inventory up to date at all times.

10.s6. 4 Output Proces-sin

Many of the operations in the inputpoesniucin loms

be carried out in the output processing functio nta h m ra utb

physically removed from the main data base soeadpaeit oe o

delivery to the shipping room. A control log ms emitie nodrt

allow the preparation of shipping paper workantoeabihheuime

destination of the items for inclusion into thecoptrm oytoketh

material inventory up to date. It has been assmdtathefucincn

be handled by four men working on a normal 7efciehusprdy

10.6. 5 Operations and Administration

The Hard-Copy Storage and RetrievlOfcrwl uevs h

entire Graphic Materials Storage Area. It isesiadthtewllnd

two men for general administrative work.

10.6o.6 Summary



dSECTION ELEVEN. RECOMMENDATON

There are two principal recommendations whichrsl rmti

study am-0t over and above the techniques, methods, equimnsadgerl

layout synthesized for the -system in Section Ten.

The first, and most important, recommendationi ounetk

study of the basic methods by which the intellectual coneto(hi siae

collection of graphic materials may best be managed t il aiu

return in photographic interpretation effectiveness.Thprsnstdb

design and stated intent has confined consideration ofcoepstuurf

vocabulary, of indexing array to the very minimum conitn(ihisipc

upon the physical methods of storage, retrieval, and hadigoIh rpi

materials. The whole area of concepts, vocabulary, adidxn sms

important if one is to make the use of this graphic matrascleio

meannful. The study should consider two importantars:tefsti



processing rate of 1, 400, constitutes the principa raweei sfl

that automation would 'increase effectiveness undin ihdmn iutos

economy.

The form variation within the roll filmcoltinsthedfert

types/ sizes, but one may observe in the systemsynhistaalthe

types/sizes may be accommodated by one carrierta.Mgntctp

represents a collection similarly qualifying forthsypofcnieao.

Among the bal ance of the graphic materials colleto(egmasovrys

photographic prints, mosaics, and general librry aeil)tevreyo

types and sizes and the basic form of the materiastesle:aecniea

tion of automation less attractive. Thus roll film n antctp r h

two types of material for which consideration of atmto ehiusi

recommended.
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A* GENERAL NATURE,

The purpose of this appendix is to ecieteapiaino

Terminal Digit Filing System to the storagearsforllimanmg

netic tape.

Film and tape cans present a special polmi h rpi aeil

Storage Area. The problem is twofold. Onthonhaditsatcpte

there will be a high demand for individual can ffl ihi h aeos

for specific user applications. In addition, teei niptpoesn e

quirement of 300 cans per day coming into thesoaesse n notu

proces'sing requirement of 300 cans per daywhcmutbelinedfo

the storage system.

There is the further problem that thes w4ucin utb efre

aimultaneously with the basic processing funiowhcteGrpiMaral

Storage Area is intended to perform: processnefue euss al 3



The solution proposed to meet the potentialcogsinpblms

known as terminal digit filing. In terminal digit flincasofflmo

magnetic tape are still assigned consecutive numbersa he riv.Hw

ever consecutive numbers are filed in completely difeetscin:sn

very strict structure. The purpose is to distributecaswhhariette

same time evenly over a large f ile area so that if 100cn1u ftems

recently arrived 300 were required, they would not alb on ntesm

file area but rather would be in 100 distinctly differetlcios

Terminal digit filing works as follows: Each a a tsonsx

digit number. In normal filing, can number 65, 154wolbefedith

65, 100 series of shelves, the second horizontal row nlh ihhvria

column. Can 65, 155 would be filed in the 65, 100 sere fsevsi h

first horizontal row in the same vertical column. Ths7ftomsegr

Uwere%9 rerivi gesgi~e t ceas +iutno~y teewultepoeta
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of the 54th bank of files. 06-51-55 (65,P 155)wudb1oae nte0

horizontal row of the 51st vertical row of the5tiako fls ept

the fact that these numbers were assigned totocnwhharieoe

after the other., the cans are now physicall1 oaeIintodsictlctos

the 54 (terminal digit) bank of files and the 5 tria ii)bn ffls

In terminal digit filing, the first breadw sito10sprt

sections (which may or may not be physicallysprt)wihaeue o

filing by terminal digit. These sections are ubrd0,0,0..4

5500 99. Each'of the 100 terminal digit seiosiintrbokndw

into 100 secondary-digit sections which are as ubrdfo 0..5

.. 99. These secondary-digit sections take h omoietclrw n

secondary digit numbers appear over each vria o ffl as h

final digit section takes the form of horizonta oswti ahtria ii

sect ion. To go back to ouir original exramplesnetesevsaegigt



f rom mail s .orage and transf erred to secondary storgi spsil

that three cans can easily be taken out of each of the10triadgt

sections in the normal course of a day's work in conrscotepolm

of congestion which mhight arise when attempting to rmv 9 asfo

one bank of shelves if standard filing were to be used heifidvda

people were to be assigned responsibility for individulscin ftefl

storage area, retrieval and refiling would be evenly itibtdamn h

file personnel because the average use of cans from l etos ftefl

would be approximately the same. Four, misfiles aerdcdwe eunn

cans to their proper storage location. This is becaueteprone eunn

cans are only required to keep two digits in their heasa n ie

CS DISADVANTAGES

There is one criticism that can be made of tria ii iig



two cans in the same terminal digit section in h aehriotlrw

separated by one vertical row.

This method would only be used for the2b r4cn hc ih

go together by virtue of being f lown on the samemsin henx iso

set of 2, 3 or 4 cans would be assigned the nex( osctv ubr(~.

06-51-55) and would be placed in a separate pIca ra oto n

recording- of material storage address numbercudbacopihdy

the computer.

Similarly, if terminal digit filing werenodeidtecm trcul

be used to load the physical storage matrix upenlevnwtamotoiay

increasing set of material storage addresses.

Di COLOR CODING

One of the most common causes of misiigi h enarnpsto



The advantage of color coding on the secondnubrothsendy

digit is that all cans in the same vertical column haveacmonclr

Thus, should a can be placed one column to the left o n ount h

right of where it actually belongs, the color would maeirtndotfo

the rest -)f the cans in this column. In order to maketevrialoun

stand out even more, it is proposed that the colors o daetvria

columns be alternated, one column being light coloreanthnxtclm

being dark colored, etc. .1"he effectiveness of thisaprchirealdvn

in a black and white photograph, Figure 1-3, whichilutaegrpcly

the 06-51-54 and neighboring cans case. A possible e ftn oosi

this kind of order is

Second Number of

Secondary Digit Color
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For testing purposes a small hand labelmaker wsue oebs

rasied 1/8-inch high letters on different colored tapes.Sm moesf

these machines are available which will'produce 1/4 -inc ihlteso

colored tapes. The tests were run using the 1/8-inch hg etr n14ic

high x 2-inch long tape. Although the numbers themselecodntbera

until a subject was approximately 5 feet from the film cno hc hywr

placed, the colored background of the tapes can be easiydsigihda

a distance of some 30 feet. There was no difficulty encutrd tti

distaitce in determining that a film can had been shiftedoehrznarw

to the left or right because the background color of the ae(to u lal

when, for example, a dark-green -labeled can appearedi o o elw

labeled cans. Figures 1-4 and 1-5 illustrate a proper fln ragmn

and a misfiling arrangement. The contrast between thelblclo o h

properly filed 06-51 -54 can and the improperly filed 06-45 a ssih
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It is important to point out that the same mtra trg drs

numbers are continually re-used. When a group o asbcmstas

ferred to the secondary storage location, the matrasoagades

numbers used by these cans become available for easgi~n.Ti

system eliminates the need for reshuffling the numrcllsig vrvria

rows, horizontal rows or entire terminal digit seios Itithfuconf

the can storage warehouse to retrieve a can whichhsapriclrmtra

storage address number. It is of no particular cocr(otepepertivn

this can what kinds of information are on the film otiedwti tecn

Rather, it must be assumed that the personnel ordrn hspriua a

knew what its content was and are just orderingbymtrasoagadesnu e.

The significant point to be made about this atclrnmeigsse

is that the material storage address number servssaspcfcoitn

locator. Again using 06-51-54 as an examplc,51mas htoemstpyial

go to the 54 terminal digit section; 51 means thatwtishstria ii



would have the same 100 terminal digits as used previoul 0.. !) ol

have the same 100 secondary digits as used previously(0..9)btwol

have a new series of final digits whictkk vould now run frm0thog13 Th

same filing system as described previously would be usd Foexmei

can 135, 154, or in terminal-digit fashion 13-51-54, weetmeloaei

would be known that any group of cans whose final digits(3i hi ae

were 07 through 13 would be in Zone 2, whereas any canhs4inldgt

were the 00 through 06 would be in Zone 1. Can 13-51-5wolthrfe

be in Zone 2, in the 54th terminal digit section, 51 st counwhlca

03-51 -54 would be in Zone 1. in terminal digit section 54.1t1oun

To summarize, this particular system of terminldgtflnemt

uniform file expansion, less congestion in a given filearawecosutv

numbers of a given group are being retrieved, plus the datgeo h

n&umbers specifically the actual storage position.
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A. MANUFACTURERS

The following 1i8 an alphabetical listnefalmauatrr

who responded to Information Dynamics Coprto geq ssfr
information on their products:

1. Accovay Division, Acoo Products OdnbrNwYr

2. Acme Letter File Corp* e ok1,NwYr

3. Acme Visible Records, Inc. CoeVrii

4. aor Products Co.FrnlnPk, lioi

5. Adler Metal Products Corp.St LoiMs ur

6. Aigner Index Co. Ln sadCtNwYr

7. All-Steel Equipment, Inc. ArrIlni

8. Alvin & Co., Inc. Wnsr onciu

9. American Metal Products Corp.St Lo s8,M sur

1040 Angle Steel IncorporatedPliwlMc ga4

110 Art Metal, Inc.Ne



21. Brodie Industrial Trucks Woburn isacuet

22. '3rooks & Perkins, Ino. Detroi 6 Mcia

23. Brown (Arthur) & Bro., Inc. NewYok3,Nw or

24. Brown (M.) & Co.,.Inc. Boston2,Msscuet

259 Browne-Morse ro. ukgnMcia

26. Brush (John D.) & Co, Inc.Roheer1,NwY k

27. Buchan Loose Leaf Records Co. Clifto eghs a

28. Can-Pro Corp. FondduLo Wscni

29. Catskill Craftsmen, Ina, New Yok2,NwYr

30. Cel-u-dex Corp. NewWid r(Nbrh) N.Y

31. Oharnetrom (W. A.) Co. Minne(~oi 5 inst

32. Chesley Industries, Inc. ?armintoMcia

33. Cole-Steel Equipment Co. New Yok1ewYr

34. Colight, Ina, Minneaoi(,Minst



44. Durham Mf g. Co.DrhmCoetiu

45. Equipto Co* uoa Ilni

46. Filing SystemsSltLkCty1,Ua

470 iortress, Inc. Blw PrClfri

48. Franklin File,9 Inc. Lrto inst

490 General Fireproofing Co. onsow ,Oi

509 Gillotte (R. P.) Co., Inc* ouba ouhCrln

51. Globe-wWernicke Co.Cicnai1,Oo

52. Graff (George B.) Co.Cabig40Mascuet

53. Graphic SystemsYneyilNrhCoia

54. Hall (Gordon L.) Co., Inc. Genih onciu

559;. Hamilton Canter and Kfg. Co.Hailon Oi



64. International Loos Leaf Co. New Yor 5, ewYk
Dive of Capital Industries, Ino.

65. Invincible Metal fturniture Co. Manitowc Wicni

66. Jayem Sales Corp. New Yor 1,NwYk

67. K - 0 Metal Products Co., Inc. Brooklyn2,NwYr

68. KyooDee Co. Lincol, Nba

69. Keyless Look Co. Indianapls nin

70. Langley Handling Equipment Cambridg 1 asouet

71. Lewbill Industries, Inc. ScottdalPnslai

72. Little Giant Products, Inc. PeoriaIios

44

74. Magnetic Aids, Ince New York3,NwYr

078. Mmoa l ej n% Divsio Dayft 4, Ohio



85. Multiplex Display Fixture G.S.Lus7 isui

86. Murphy Mfg, Co0ousile20en~k

87. National Box and Can company Clvad4, hi

88. Nega-File Co. FulnPn ylai

89. Northwest Metal Products Co, GrenBy iCf~f

90. Office Prod1ucts,, Inc. Deri, ic ga
91. Oxford Filing Supply Co, no. Gare iy .INwYr

92. Paige Co., Inc. Ne Yok1, ew or
93. Parent Metal Products, Inc, Phiaepi45 a
940 Parker Steel Products, In. RokyNwYr

950 Plan Hold Corporation S1~hGtClfri

96. Pollard Bros. M(fg. Co. Chcgo1llni

97. Posting Equipment Corp. Bufao7 NwYr



106. Robles Packaging Corp. MountVroNwYr

107. Roll & File systems, Inc. Detroi ,Mc~a

108e RossmMartin Co. Tula1,Olhm

109. Royaluetal Corp. NewYok1, ew or

110. Rubbermaid, Ino. WoosteOi

111s Schwab Safe Co., Inc*' Lafayte Inia

112. Scott-Rio. Co., TulsaOlhm

11i. Sengbusoh Self Closing MlUkeWicni
Inkstand Co.

114. Shamupa Co. St.eoiMsor

115. Shaw-Walker Co. MUskgo,£'ihia

116. Shwayder Bros.,Ino. Detrot2,M hia

117. S100, Inc. Minnepls2,tinst

118. Skarnes, Inc. Mineapls6 inst

119e. Snead Mfg. Co. Hastins inst



129. TAB Prodixots, Co. SnFaoso1,Clfri

130. Tiffany Stand Coo t oi ,Msor

331. Towuotor Corp.slvlnd1,Oi

132. Ulrich Planfiling EquipmentJaeowNwYr
Corp.

133. Union Steel Chest Corp. L oNwYr

1340 Victor Safe & Equipment,Ne Yok1, ew or
Remington Rand Office Systems,
Div. of Spe*- Rand Corp.

135. Vidmar. Inc.WilasprPnyvna

136.* Visible File Corp.,e ok1,NwYr

137. VISIrecord, Ino.LngIldNwYr

138. Visi-Sheif File, mnoNwYr 7, ew ok

139. VuemFax Division, Logan WebrNwYr
Business Products, '!no.



149. Wolf I-Ray Producots, Inc. Brooly, ewYr

150. WorkepOrganiser Specialties Coo Detroi ,Mcia

151. Wright-Line, Division of Worcese ,Msscuet
Barry Wright Corp..

152. lawaman &Erbe Mfg, Co. RocheseiNwYr



B.IOILI-12 =QU-I OwlN

The following Is an alphabetical ls ffln qimn
*manufacturers arranged by ty-6

1. Elc cal Fi16 Units

11. Mosler Safe Co. HmloOi
Systems Division

1.2 Rand McNally & Co.NwYok1,Nw or

1.3 Remingta Rand, Div. ofNe YokCt, ew or
Sperry Jnd Corp.

1.4 Wheeldex & Simpla, Products, PeailNwYr
Ina.

2.1 Accoway Division, Ao Odnbug ewYr
Products

2.*2 Art Metal, Inc.JaetwNwYr

2.3 Art Steel Co. NwYrNwYr

e ~~2.4 Atlas Stencil Piles Corp.. Ceead1,Oi



3.Hgrjsontal DRrawer-Files Ad- Oar& Cabinets

3.1 All-Steel Equipment, Inc. AurorI llni

32Alvin & Co., Inc. WindtoCnnciu
3.3 Brown (Arthur) & Bro., Inc. New Yok3,NwYr

3*4 Cble-Steel Equipment Co. New Yok1ewYr

3.5 Colight, Inc,.in

3.6 Hamilton Mfg, Co. Two Ivesicni

3.7 Hobart Cabinet Co. Troy, Oi

3.8 Interior Steel Equipment Co. Cleveld4,Oo

3.9 Lyon Metal Products Aurora llni

3.10 Mayline Co., Inc. SheboyaWicni

3.11 Parent Metal Products, Inc. Philadlha3,Pnslai

3.12 Stacor Ccrp, Newark1,NwJre

3.13 Steel Fixture Mfg* Coo Topeka ana

4. Mbile- Piles



0 e -Shelf Files (continued)

6.6 Interior Steel Equipment Oo.Clean4,Oi

6.7 Lyon Metal Products ArrIlni

6.8 Monarch Metal Products NwWnsr(ebrk) .Y

6.9 Precision Equipment Co.Chcg, lini

6.10 Record Files, Inc.WoteOi

6.111 Steel Fixture Mfg. Co. TpkKna

6.-12 Supreme Steel EquipmentBroln3,NwYr
Corp.

6*13 TAB Products Co. SnFaoso1,Clfri

6.14 Visi-Sheif File, I ncoNwYr ,NwYr

6e15 Wassell, Organization, Inc. Wetot Conciu

6.16 Wheeldex & Simpla Products,PekklNwYr
Inc.

6.17 Yama & Erbe Mf go Co., Inc. ochse ,NwYr

8. Roale Djrage~Fie



Rolled Dnavin File$ (continued)

8.7 Ross-martin Co. TulsOlhm

8.8 ScotteaRice Oompany TulsaOlhm

8.9 Stacor Corp. Newark1,zo ere

9*Shelt and BIn F&Ie

9.1 kngle Steel Incorporated PlairiwlMcia

9.2 Borroughe Xfg. Co. alanaoMcia

9.3 Brown (M.) & Co., Inc. Boston2, as

9104 ColemSteel Equipment Co. New Yok1ewYr

9.5 DeLuxe Metal Products Coo New Yok1,NwYr

9*6 Dolin Metal Products, Ina. Brookln1,NwYr

9.7 Durham Mfg. C0. Durham Cneciu

9.8 Equipto Co. AurorIllni

9.9 Interior Steel Equipment ClevelntOi
Co.



10.6 Posting quipment Corp.Bffl7,NwYr

10.7 Precision Equipment Corp.ChagIloi

10.8 ShawaWalker Co. MseoMcia

10.9 Watson Mfg. Co., Rol-dexJaetwNwYr
Division

11. Ver1iAc DraXwer Files and CX O&rQbit

110.1 Acorn Products Co.FrklnPr, lioi

11.2 Adler Metal Products Corp. StLosMsor

11.3 All-Steel Equipment, Ino. ArrIl i

11.4 Alvin & Co., Inc. Wnsr onciu

11.5 America Metal ProductsStLoi 8,Msur
Corp.

11.6 Art Metal, Inc.JmetwNwor

11.7 Art Steel Co. NwYrNwYr
11AReatmUa n



Verticlal, rawer Fileg -&ni- Card Cabinets(otnud

11.19 Hamiton, Mfg. 009Tw.R

11.20 askell, Inc. Pittsbrh6eenslai

11.21 Hobart Cabinet Co. Troy, Oi

11.22 Holga, Metal Produotion Co.9 Van NuyClfri

11.23 H O-N Company Muscatn, ow

11.24 Hubbell (H. L.) Mfg. Co. ZeelariMcia

11.25 Interior Steel Equipment Co. Cleveln 4,Oo

11.26 Invincible Metal Furniture Nnitowc icni
Co.

11.27 Jayes Sales Corporation New Yor ,NwYr

11.28 K * C Metal Products Co., Brookln2,ewYr
Inc.

11.29 Lyon Metal Products AuroraIlni

11.30 Myline Co. hb

11.31 Meilink Steel Safe Co. Toledo ,Oi

11.32 Metalatand Coo Philadlha1,Pnslai



11.44 Stacor Corp.Neak1,ewJry

11.45 Steel Fixture Mfg. Co. TpkKna

11.46 Steelcase, Inc. GadRpdMcia

147 Strayer Coin Bag Co., Ina. NwBihoPnslai

11.48 Victor Safe & Equipment,NeYok1,ewor
Remington Rand Officee Systems
Div. of Sperry Rand Corp.

11.49 Weiham Metal Products Co. Mcia iy nin

11.50 Western Manufacturing Co. ArrIlni

ll,5l Wetzel (P. A.) & SonChcgIioi

11.52 Wolf X-Ray Products, Ino.BokyNwYr

12. elgl(arbal ie

12.1 Art Metal, Inc.JaetwNwYr

12.2 DeLuxe Metal Products. Co. NwYrNwYr

12.3 Hamiton Mfg. Co.ToRies Wscnn

12.4- Holga Meltal Production Co. Va uyCaiori



Vile- iles (continued)

13.7 Magnetic Aids, Inc. New YorkNwYr

13.8 Memo Flex Division Dayt on 4,Oi

13.9 Methods Research Corp. Staten Isln ,NwYr

13.10 Multiplex Display Fixture Co,,,St. Louis7 isor

13.11 Pryor Mrking Products Chicago5,Iloi

13.12 Robles Packaging Corp. Mount VeroNwYk

13.13 Steward (Wm, A.) Co., Mill ValleClfri
Rolebaq=hart Division

13.14 Victor' Safe & Equipment, New York 1,NwYr
Remington Rnd Systems,
Div. of Sperry Rnd Corp,.

13.15 Visible File Corp. New York1,NwYr

13.16 VISIrecord, Inc. Long Isa1,Ne1Yr

13.1? Vue-Fax Division, Logan Westbury, eVor
Btaiaevm Preduote, Ino.



00 SUPPORT 3 UIPMRNT

The following 1in an alphabetical l1to1spoteqimn
tv manufacturers arranged by type.

1. Beupe

1.1 Brown (N.) & Co., Inc. otn2,Mascuet

1.2 Equipto Co. ArrIlni

1.3 Hamilton Mfg* Co. w*ies icni

2.1 Acooway Division, Acc
Product a

2.2 Browni (N.) & Co.,, Ino. Bso 0 ascuet

2.3 Buchan Loose Leaf RecordsClfo HegtPnslai
Co.

2.4 Cooks', Inc.Blooo, ewJr y



Bgol Slndl nd- o Cases (continued)

3.8 Lyon Metal Products AurorIlni

3*9 Parent Metal Products, Inic. Philaepi 5 a

3.10 Republic Steel Corp., Mfg. Youngtw ,Oi
Division

3.11 Royaluetal Corp. Novw ok1,NwYr

3.12 ShavesWalker Co. MuskeoMcia

4.1 Acme Letter File Corp. New Ytk1,NwYr

4.2 Acorn Products 00. FranlnPrIini

4*3 Art Steel Co. New YrlwYr

4.4 Bankers-Box Co. Franl PrIioi

4.5 Brown (M-.) & Co., Inc. Bosto 0 ascuet

4.6 Convoy, Inc., Lennox canto ,Oi
Distributors Division

4.7qf Doi Mtal Pros mo Brokly 16 Ne Yor



Cabinets (continued)

5.3 Angle Steel IncorporatedPanwlicgn

5.04 Art Steel Co.oe okNwYr

5.5 Borrougha Mfg. Co.KaazoMcin

5.*6 Brown (M.) & Co., Inc. otn2,Mascuet

5.7 Cole-Steel Equipment Co.NeYoiewor

5.8 DeLuxe Metal Products Co. NwYrNwYr

5.9 General Fireproofinig Co. YugtwOi

5.10 Globe.Wer", oke Co.Cicnti1,Oo

5.11 Hamilton Mtg. Co.TwRiesWicni

5.12 Holga Metal Production Co.VnNyClfri

5.13 H-OmN OompanyMucteIa

5.14 Interior Steel EquipmentClvan4,Oi
Coo

5.15 Jayem Sales Corp. NwYr ,NwYr

5.16 Lyon Metal Products Arr,13ni



7. Cutters PuzohOs6 S21,2oOXs

7.1 Accoway Division, Ac@o Ogdensug NwYr
:Product s

7.2 Browni (Arthur) & Bra,, New Iok3,NwYr
Inc.

7.3 Brown (K.) &Co., Inc. Boston2,Msscuet

7*4 Buohan Loos Leaf Clifto Hegt, a
Records Co.

8.1 Record Files, Inc. WoostrOo

8.2 Systems Mfg. Corp. Binghatn NwYr

8.3 TAB Products Co. San Frnic11,Clf

8.4 Wright Line, Div. of Woroestr6 ascuet
BarryWright Corp*

9.o

9.21 Artel CoR 1l.1 New York +e York



Desks (continued)

9.12 K C Metal ProductsBroln2, ewYr
Co., Inc.

9.13 Mayline Coe, InaSeoyaWe osr

9o14 Metaistand Co. Piaepi 5 a

9.15 Northwest Metal Products GenBy icni

9.16 Parent Metal Products, Inc. hldlhi 5 a

9.17 Precision Equipment Co.Chcg, lins

9.18 ShaWalker Co. MseoMcia

9.19 Western Manufaotuting Go. ArrIlni

9.20 Williams Moduplan OfficeNe Yok1, ew or
Furniture Oorp.

10.1 Brown (Arthur) & Bro.,Ne Yok3, ew or
Ino.



1,. indstrjal Tjugk1

13.1 Auatomatic Transportation Chicago2,Ilni
Co.

13o2 BrretmaCravenu Co. NorthbroIlni

13.3 Brodie Industrial Trucks Woburn Mas hue s
13.4 Brooks & Perkins, Ina. Detroit1,Mcia

13.5 Colson Corp. ia

13.6 HamIlton Caster and Hal

13.7 Lagley Handling quipment Cambrig 41 Mas huet

13.8 Little Giant Products, Ina. PeoriaIlni

1399 Pollard Bros, Kfg, Cot Chicag, lioi

13.10 Raymond Corp. GreeneNwYr

13.11 Rubberuaid, Ina, WfoosteOi

13.12 Skarnes, Ina. Minnapls6 Minst

13.13 Tovmotor Corp. clevelad1,Oi

13.14 Wilder Nfg. Cos, Ia* Port JriNwYr



16. Lapiaajors

16.1 OoleS~teel Equipment O00e0Yrk ewYr

p4

17. Ll Shl Boie s.- Tfible ani ]d- Vaggm jae

17.1 Brown (Arthur) & Bro.ao ok3,NwYr
Ino.

17.2 Colight, Inc.*inaoi 1 inst

17.3 Holga Metal Production Cc. VnNyClfri

17.4 Stacor Corp.Nerk1, ewJry

18. LiJst ?in~ss

18.1 Brown (Me) & Oo., Inc. Bso 0 ascue~

19.0ahii Stands -(W]hesled)

19.1 Brown (M.) & Co., Ia,.Bso 0 ascuet

19.2 E-0-N CompanyMaateIw



20.7 Mson & Mueller, Ina. West OragNwJre

20.8 Moder Steel Equipment Co. Philadelpi 5 a

20.9 Murphy Mt go Co. Louisile, etuk

20.10 Northwest Metal Products Green Bay icni

20.11 Precision Equipment Co. ChicagoIlni

20.12 Prevue-Radiell Co. Chicago6,Iloi

20.13 Sengbusch Self-C~losing Milwaukee3 icni
Inkstand Co.

20.14 Steel Parts Nfg. Co., Div. Chicago 4,Ilni
of Blackstone Nfg. Co., Ia.

20.15 Work-Organizer Specialti.es Detroit9, ioga
Co'

21. Rotarr Indexe

21.1 Brown (X.) & Co., Inc. Boston 2,Msahsts.

21.2 Wheeldex & Simpla Products, Peekskil, ewok
Ino.



24. Staau~g *--Nu 91CIM Saaotnes

24.1 Brown (M.) & Co.. Ina.Bso 0 ascuet

25. Sta212es& EeeVr

25.1 BostitchEatGenih R.I

25.2 Brown (M-) & Co., InaBso 2,Msacuet

25.3 HrrismwSeybold Co. 10Mashues

2504 Staplex 00.Broln3,NwYk

26. Steel -Floor -GrammrL-

26.1 Equipto Co. ArrIlni

27.1 Brown (Arthur) & Bro., e ok3,NwYr
la.

27.2 Brown (No) & Co., Ia.,s~ 0 ascuet



Tajg (continued)

28.7 Globe-Wernio'ke Co. Cinoinnai1,Oi

28.8 Hamilton Mfg. Co. Two Rives icni
28.9 Haskell, Inc. Pittsbrh6, enslai

28.10 Jayes Sales Corp, New Yor 1,NvY k

28.11 Northwest Metal Products Green By icni
C0.

28.12 Precision Equipsent Co. ChicagoIlni

28.13 Shvayder Bros*, Inc* DetrottMcia

28.14 3100, Inc. Minneapoi 4 inst

28.15 Stacor Corp. Newark 1,NwJre

29. Tacks -PinAs.HanA2rs. Cl128

29.1 Accoway Division, kooo OgdensbreNwYr

29.2 Brown (X.) & Coe, Inc* Boston20 Mashset



Whptlej O.arts (continued)

31.6 Oheuley Industries, Ia. PrigoMoi

31.7 DeLuxe Metal Products Oo. e okNwYr

31.8 amilton Mfg. Co.ow ies icni

31.9 Lyon Metal Products ArrIlni

313.10 Monw'roh Metal Products NwWnsr(ebrhNY

31.11 Posting Equipment Oorp. ufloNwYr

31.12 Shaw-Walker 0o. MseoMcia
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